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How to Use This Soil Survey 


General Soil Map 


The general soil map, which is a color map, shows the survey area divided into groups of associated soils called 
general soil map units. This map is useful in planning the use and management of large areas. 


To find information about your area of interest, locate that area on the map, identify the name of the map unit in the 
area on the color-coded map legend, then refer to the section General Soil Map Units for a general description of 
the soils in your area. 


Detailed Soil Maps <a . 


The detailed soil maps can be useful in planning the use and 
management of small areas. 


To find information about your area 
of interest, locate that area on the 
Index to Map Sheets. Note the 
number of the map sheet and turn 
to that sheet. 
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Locate your area of interest on INDEX TO MAP SHEETS 


the map sheet. Note the map unit 
symbols that are in that area. Turn 
to the Contents, which lists the 
map units by symbol and name 
and shows the page where each 
map unit is described. 

The Contents shows which table 
has data on a specific land use for 
each detailed soil map unit. Also 
see the Contents for sections of 
this publication that may address 
your specific needs. 


NOTE: Map unit symbols in a soil 
survey may consist only of numbers or 
letters, or they may be a combination 
of numbers and letters. 
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This soil survey is a publication of the National Cooperative Soil Survey, a joint effort 
of the United States Department of Agriculture and other Federal agencies, State 
agencies including the Agricultural Experiment Stations, and local agencies. The 
Natural Resources Conservation Service (formerly the Soil Conservation Service) has 
leadership for the Federal part of the National Cooperative Soil Survey. 

Major fieldwork for this soil survey was completed in 1991. Soil names and 
descriptions were approved in 1992. Unless otherwise indicated, statements in this 
publication refer to conditions in the survey area in 1992. This survey was made 
cooperatively by the Natural Resources Conservation Service and the Research 
Division of the College of Agricultural and Life Sciences, University of Wisconsin. It is 
part of the technical assistance furnished to the Barron County Land Conservation 
Committee, which helped finance the fieldwork. 

Soil maps in this survey may be copied without permission. Enlargement of these 
maps, however, could cause misunderstanding of the detail of mapping. If enlarged, 
maps do not show the small areas of contrasting soils that could have been shown at a 
largerscale. 

The United States Department of Agriculture (USDA) prohibits discrimination in all of 
its programs on the basis of race, color, national origin, gender, religion, age, disability, 
political beliefs, sexual orientation, and marital or family status. (Not al! prohibited bases 
apply to all programs.) Persons with disabilities who require alternative means for 
communication of program information (Braille, large print, audiotape, etc.) should 
contact the USDA’s TARGET Center at 202-720-2600 (voice or TDD). 

To file a complaint of discrimination, write USDA, Director, Office of Civil Rights, 
Room 326W, Whitten Building, 14th and Independence Avenue SW, Washington, DC 
20250-9410, or call 202-720-5964 (voice or TDD). USDA is an equal opportunity 
provider and employer. 


Cover: An area of farmland in Doyle Township. The wooded areas in the background are the Blue 
Hills, a local landmark representing the highest elevation in Barron County. 


Additional information about the Nation’s natural resources is available on the 
Natural Resources Conservation Service home page on the World Wide Web. The 


adaress is http://www.nres.usda.gov (click on “Technical Resources’). 
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Foreword 


This soil survey contains information that affects land use planning in this survey 
area. It contains predictions of soil behavior for selected land uses. The survey also 
highlights soil limitations, improvements needed to overcome the limitations, and the 
impact of selected land uses on the environment. 

This soil survey is designed for many different users. Farmers, foresters, and 
agronomists can use it to evaluate the potential of the soil and the management needed 
for maximum food and fiber production. Planners, community officials, engineers, 
developers, builders, and home buyers can use the survey to plan land use, select sites 
for construction, and identify special practices needed to ensure proper performance. 
Conservationists, teachers, students, and specialists in recreation, wildlife 
management, waste disposal, and pollution control can use the survey to help them 
understand, protect, and enhance the environment. 

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. The information in this report is 
intended to identify soil properties that are used in making various land use or land 
treatment decisions. Statements made in this report are intended to help the land users 
identify and reduce the effects of soil limitations on various land uses. The landowner or 
user is responsible for identifying and complying with existing laws and regulations. 

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are only moderately deep to bedrock. 
Some are too unstable to be used as a foundation for buildings or roads. Clayey or wet 
soils are poorly suited to use as septic tank absorption fields. A high water table makes 
a soil poorly suited to basements or underground installations. 

These and many other soil properties that affect land use are described in this soil 
survey. Broad areas of soils are shown on the general soil map. The location of each 
soil is shown on the detailed soil maps. Each soil in the survey area is described. 
Information on specific uses is given for each soil. Help in using this publication and 
additional information are available at the local office of the Natural Resources 
Conservation Service or the Cooperative Extension Service or from private soil science 
consultants. 


Patricia Leavenworth 
State Conservationist 
Natural Resources Conservation Service 
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Barron County is in northwestern Wisconsin (fig. 1). 
It is square and measures 30 miles on a side. It has a 
total area of about 569,197 acres, or 889.4 square 
miles. In 1987, the population of the county was 
estimated at 40,732 (Barron County Land 
Conservation Department, 1988). The city of Barron, 
in the central part of the county at the junction of the 
Yellow River and Quarderer Creek, is the county seat. 

Barron County is predominantly rural; 
approximately 60 percent of the area is farmland. 
Major agricultural products include dairy products, 
turkeys, and vegetables. Barron County is among the 
leading Wisconsin counties in dairying. Attractive 
physical features in Barron County form the basis for a 
wide variety of recreational developments and 
activities. 

Asoil survey of Barron County was made between 
1940 and 1947 by the Division of Soil Survey of the 
U.S. Department of Agriculture, Bureau of Plant 
Industry, and by the Soil Survey Division of the 
Wisconsin Geological and Natural History Survey and 
the Wisconsin Agricultural Experiment Station of the 
State of Wisconsin. The survey was published in 1958 
(Robinson and Vessel, 1958). The present survey 
updates the earlier survey. It provides more 
interpretive information and has larger maps, which 
show the soils in greater detail. 


General Nature of the County 


This section provides general information regarding 
some of the physical and cultural characteristics of the 
county. It describes history and development; climate; 
physiography, relief, and drainage; water supply; and 
transportation facilities and industry. 


History and Development 


The earliest residents of the survey area who left 
definite evidence of their occupancy were the 
American Indian mound builders. The county contains 
about 250 mounds. The first Europeans to traverse the 
area were Pierre Radisson and Chourat des 
Grosseillier in 1664 (West Central Wisconsin Regional 
Planning Commission, 1989). 

The survey area was claimed by the United States 
in 1787 as part of the Northwest Territory, and it later 
became part of the territory of Wisconsin. The area 
was part of Crawford County until 1840. Between 1840 
and 1869, the area was part of St. Croix County, 
Chippewa County, Polk County, and Dallas County. In 
1869, the name was changed to Barron County in 
honor of Henry D. Barron, a prominent Wisconsin 
pioneer, editor, senator, and jurist. The present county 
boundaries were set in 1874. The first county seat was 
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Figure 1.—Location of Barron County in Wisconsin. 


located near the city of Barron in 1873. The county 
seat was later moved to Rice Lake and then, in 1874, 
to Barron. 

Lumbering activities were started in the county in 
1848. The first logging camp was established at Prairie 
Farm at about the same time the first farm settlement 
in the county was established, north of what is now the 
village of Prairie Farm. Soon after, a settlement was 
established in the vicinity of present-day Dallas. 

Logging supported the county until about 1895, 
when farming became more important. Agriculture, 
dairying, and the development of creameries became 
the mainstay of the county’s economy. The turkey 
industry, tourism, and small manufacturing also 
contribute to the local economy. 


Climate 


In Barron County, winters are very cold and the 
short summers are fairly warm. Crops commonly 
grown are corn, forage, small grain, and adapted 
vegetables. Precipitation is fairly well distributed 
throughout the year but reaches a slight peak in the 
summer. Snow covers the ground much of the time 
from late fall through early spring. 

Table 1 gives data on temperature and precipitation 
for the survey area as recorded at Cumberland in the 
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period 1951 to 1988. Table 2 shows probable dates of 
the first freeze in fall and the last freeze in spring. 
Table 3 provides data on length of the growing season. 

In winter, the average temperature is 14 degrees F 
and the average daily minimum temperature is 4 
degrees. The lowest temperature on record, which 
occurred on January 9, 1977, is -40 degrees. In 
summer, the average temperature is 69 degrees and 
the average daily maximum temperature is 80 
degrees. The highest recorded temperature, which 
occurred on July 15, 1988, is 103 degrees. 

Growing degree days are shown in table 1. They 
are equivalent to “heat units.” During the month, 
growing degree days accumulate by the amount that 
the average temperature each day exceeds a base 
temperature (50 degrees F). The normal monthly 
accumulation is used to schedule single or successive 
plantings of a crop between the last freeze in spring 
and the first freeze in fall. 

The total annual! precipitation is about 33 inches. Of 
this, about 24 inches, or about 73 percent, usually falls 
in April through September. The growing season for 
most crops falls within this period. In 2 years out of 10, 
the rainfall in April through September is less than 19 
inches. The heaviest 1-day rainfall during the period of 
record was 6.4 inches on August 28, 1960. 
Thunderstorms occur on about 38 days each year. 

The average seasonal snowfall is about 52 inches. 
The greatest snow depth at any one time during the 
period of record was 37 inches. On the average, 68 
days of the year have at least 1 inch of snow on the 
ground. The number of such days varies greatly from 
year to year. 

The average relative humidity in midafternoon is 
about 60 percent. Humidity is higher at night, and the 
average at dawn is about 80 percent. The sun shines 
65 percent of the time possible in summer and 60 
percent in winter. The prevailing wind is from the 
northwest. Average windspeed is highest, 12 miles per 
hour, in spring. 


Physiography, Relief, and Drainage 


Barron County consists of a fairly level to sloping 
central plain rimmed on the south by dissected 
sandstone, on the west and north by moraines, and on 
the east by a range of quartzite ridges (Johnson, 
1986). The county is in three different physiographic 
provinces of Wisconsin. Most of the county lies in the 
Central Plain province, which is characterized by a 
combination of smooth uplands, rolling till plains, and 
flat outwash plains. The southwestern hills are part of 
the Western Upland province. The quartzite ridge in 
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the eastern part of the county, known as the Blue Hills, 
is part of the Northern Highlands province. 

Other prominent landscape features include the 
extensive ground moraine and the outwash plains. 
The northern part of Barron County, covered by the 
youngest glacial deposits, has a characteristic glacial 
landscape consisting of high-relief, hummocky 
topography with scattered flat ice-walled lake plains. 
The elevation of the county ranges from 995 to 
1,630 feet above sea level. The highest point is in 
the Blue Hills in the southeastern part of Doyle 
Township. 

Most of Barron County is in the Chippewa River 
Basin. A small area along the western boundary of the 
county is in the St. Croix River Basin. Most of the 
county is drained by the Red Cedar River, a major 
tributary of the Chippewa River. The county is 
subdivided into five major watersheds—a portion of 
the St. Croix River Basin and the Hay River, Yellow 
River, Red Cedar River, and Lake Chetek/Chetek 
River Basins. Small streams in these watersheds 
include the Brill River, Pokegama Creek, Moose Ear 
Creek, Pine Creek, the Vermillion River, Bear Creek, 
Moon Creek, and Turtle Creek. 


Water Supply 


Barron County has about 20,628 acres of surface 
water. Lakes account for about 94 percent of the total 
area of surface water. These lakes provide the basis 
for a growing recreational industry. Red Cedar Lake is 
the largest single body of water in the county. The 
surface water is generally soft, and most streams and 
lakes are relatively unpolluted. 

The overall quality of the ground water in Barron 
County is good, and the water is suitable for most 
uses. Ground water is obtained primarily from sand 
and gravel aquifers and from Cambrian sandstone. 
Hardness of water can be a minor problem in some 
areas. The ground water in Barron County is 
dominantly moderately hard. 

Large amounts of water are used for agricultural 
irrigation in Barron County. The potential yield from 
sand and gravel aquifers is high. Yields of 500 to 1,000 
gallons per minute are common. The sandstone 
aquifer provides reliable water supplies for municipal, 
industrial, domestic, and irrigation uses. Yields of 100 
to 500 gallons per minute are common. Yields from the 
glacial deposits in areas of ground moraine or end 
moraine in the western and northern parts of the 
county are commonly about 100 gallons per minute. In 
the Precambrian aquifer, consisting of Barron 
Quartzite in the eastern part of the county, the yields 
are commonly about 10 gallons per minute. 
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Transportation Facilities and Industry 


The principal north-south roads in the county are 
U.S. Highways 53 and 63 and State Highway 25. The 
main east-west roads are U.S. Highway 8 and State 
Highway 48. Rail service is provided by two railroads. 
Barron County has four publicly owned airports. These 
airports are near Cumberland, Barron, Rice Lake, and 
Chetek. 

The main agricultural enterprise in the county is 
dairying. Most of the milk is used in making cheese or 
is sold on the grade-A fluid milk market. Barron County 
ranks first among Wisconsin counties in the number of 
turkeys raised. A large turkey-processing plant is in 
Barron. 

Commercial mineral resources in Barron County 
include sand and gravel and crushed quartzite. Saw 
logs and pulpwood are important forest products. 
Several wood-working plants are in the county. Most of 
the pulpwood is used outside the county. 

Barron County has several light manufacturing 
industries. Some of the manufactured products are 
computer components, molded plastics, die cast parts, 
hardware, abrasive products, window and door 
screens, cabinets, bulk excelsior, scales and parts, 
truck and bus bodies, machine tools and accessories, 
and electronic devices. ; 

Barron County has many recreational facilities and 
resources, ranging from hunting and fishing areas to 
snowmobiling, hiking, and cycling trails. The county 
has excellent public and private camping facilities near 
the many lakes and streams and in the county forest. 
Barron County offers excellent canoeing and boating 
opportunities and has several golf courses and ski 
areas. 


How This Survey Was Made 


This survey was made to provide information about 
the soils and miscellaneous areas in the survey area. 
The information includes a description of the soils and 
miscellaneous areas and their location anda 
discussion of their suitability, limitations, and 
management for specified uses. Soil scientists 
observed the steepness, length, and shape of the 
slopes; the general pattern of drainage; the kinds of 
crops and native plants; and the kinds of bedrock. 
They dug many holes to study the soil profile, which. is 
the sequence of natural layers, or horizons, in a soil. 
The profile extends from the surface down into the 
unconsolidated material in which the soil formed. The 
unconsolidated material is devoid of roots and other 
living organisms and has not been changed by other 
biological activity. 
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The soils and miscellaneous areas in the survey 
area are in an orderly pattern that is related to the 
geology, landforms, relief, climate, and natural 
vegetation of the area. Each kind of soil and 
miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By 
observing the soils and miscellaneous areas in the 
survey area and relating their position to specific 
segments of the landform, a soil scientist develops a 
concept, or model, of how they were formed. Thus, 
during mapping, this model enables the soil scientist 
to predict with a considerable degree of accuracy the 
kind of soil or miscellaneous area at a specific location 
on the landscape. 

Commonly, individual soils on the landscape merge 
into one another as their characteristics gradually 
change. To construct an accurate soil map, however, 
soil scientists must determine the boundaries between 
the soils. They can observe only a limited number of 
soil profiles. Nevertheless, these observations, 
supplemented by an understanding of the soil- 
vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to 
determine the boundaries. 

Soil scientists recorded the characteristics of the 
soil profiles that they studied. They noted soil color, 
texture, size and shape of soil aggregates, kind and 
amount of rock fragments, distribution of plant roots, 
reaction, and other features that enable them to 
identify soils. After describing the soils in the survey 
area and determining their properties, the soil 
scientists assigned the soils to taxonomic classes 
(units). Taxonomic classes are concepts. Each 
taxonomic class has a set of soil characteristics with 
precisely defined limits. The classes are used as a 
basis for comparison to classify soils systematically. 
Soil taxonomy, the. system of taxonomic classification 
used in the United States, is based mainly on the kind 
and character of soil properties and the arrangement 
of horizons within the profile. After the soil scientists 
classified and named the soils in the survey area, they 
compared the individual soils with similar soils in the 
same taxonomic class in other areas so that they 


could confirm data and assemble additional data 
based on experience and research. 

While a soil survey is in progress, samples of some 
of the soils in the area generally are collected for 
laboratory analyses and for engineering tests. Soil 
scientists interpret the data from these analyses and 
tests as well as the field-observed characteristics and 
the soil properties to determine the expected behavior 
of the soils under different uses. Interpretations for all 
of the soils are field tested through observation of the 
soils in different uses and under different levels of 
management. Some interpretations are modified to fit 
local conditions, and some new interpretations are 
developed to meet local needs. Data are assembled 
from other sources, such as research information, 
production records, and field experience of specialists. 
For example, data on crop yields under defined levels 
of management are assembled from farm records and 
from field or plot experiments on the same kinds of 
soil. 

Predictions about soil behavior are based not only 
on soil properties but also on such variables as 
climate and biological activity. Soil conditions are 
predictable over long periods of time, but they are not 
predictable from year to year. For example, soil 
scientists can predict with a fairly high degree of 
accuracy that a given soil will have a high water table 
within certain depths in most years, but they cannot 
predict that a high water table will always be at a 
specific level in the soil on a specific date. 

After soil scientists located and identified the 
significant natural bodies of soil in the survey area, 
they drew the boundaries of these bodies on aerial 
photographs and identified each as a specific map 
unit. Aerial photographs show trees, buildings, fields, 
roads, and rivers, all of which help in locating 
boundaries accurately. 

The descriptions, names, and delineations of the 
soils in this survey area do not fully agree with those 
of the soils in the adjacent survey areas (Chippewa 
and Polk Counties). Differences are mainly the result 
of variations in the intensity of mapping or in the extent 
of the soils in the survey areas. 


General Soil Map Units 
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The general soil map in this publication shows 
broad areas that have a distinctive pattern of soils, 
relief, and drainage. These areas are called soil 
associations. Each association on the general soil 
map is a unique natural landscape. Typically, it 
consists of one or more major soils and some minor 
soils. It is named for the major soils. The components 
of one association can occur in another but in a 
different pattern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas 
of suitable soils can be identified on the map. Likewise, 
areas where the soils are not suitable can be 
identified. 

Because of its smal! scale, the map is not suitable 
for planning the management of a farm or field or for 
selecting a site for a road or building or other structure. 
The soils in any one association differ from place to 
place in slope, depth, drainage, and other 
characteristics that affect management. 


1. Arland-Hayriver-Freeon Association 


Moderately deep, deep, or very deep, gently sloping to 
very steep, well drained and moderately well drained, 
loamy and silty soils underlain by sandstone; on 
uplands 


This association makes up about 14 percent of the 
county. It is about 35 percent Arland and similar soils, 
25 percent Hayriver soils, 9 percent Freeon and 
similar soils, and 31 percent soils of minor extent 
(fig. 2). 

Arland soils are moderately deep, gently sloping to 
steep, and well drained. They are on knolls and ridges 
in the uplands. Typically, the surface layer is very dark 
grayish brown fine sandy loam about 8 inches thick. 
The subsurface layer is brown sandy loam about 2 
inches thick. The next layer is brown and reddish 
brown sandy loam about 13 inches thick. The subsoil 
is reddish brown, friable sandy loam about 13 inches 
thick. Below this to a depth of 60 inches or more is 
sandstone. 

Hayriver soils are moderately deep, gently sloping 
to very steep, and well drained. They are on ridgetops 


and side slopes in the uplands. Typically, the surface 
layer is dark brown fine sandy loam about 8 inches 
thick. The subsurface layer is brown fine sandy loam 
about 5 inches thick. The subsoil is dark yellowish 
brown, friable fine sandy loam about 17 inches thick. 
Below this to a depth of 60 inches or more is fine 
grained glauconitic sandstone. 

Freeon soils are gently sloping and sloping and are 
moderately well drained. They are deep or very deep 
to dense till. They are in plane areas and on side 
slopes and knolls in the uplands. Typically, the surface 
layer is very dark grayish brown silt loam about 7 
inches thick. The next 12 inches is brown and dark 
yellowish brown, mottled silt loam. Below this is about 
20 inches of dark brown and brown, mottled sandy 
loam. The subsoil is dark reddish brown, mottled, 
friable sandy loam about 46 inches thick. The 
substratum to a depth of 99 inches or more is reddish 
brown, firm sandy loam. — 

Of minor extent in this association are Anigon, 
Chetek, Dobie, Doritty, Plainbo, Quarderer, Rosholt, 
Twinmound, Vancecreek, and Wickware soils. The well 
drained Anigon soils formed mostly in loess or silty 
alluvium and in loamy alluvium underlain by sandy 
outwash. They are in plane areas and on side slopes. 
The somewhat excessively drained Chetek soils 
formed in loamy alluvium and in the underlying sandy 
outwash. They are in plane areas and on side slopes. 
The well drained Dobie soils formed in loess and 
loamy residuum underlain by sandstone. They are on 
ridgetops and side slopes. The moderately well 
drained Doritty soils formed in silty colluvium. They are 
on.footslopes. The excessively drained Plainbo soils 
formed in sandy eolian or alluvial deposits over 
sandstone. They are on outwash plains, stream 
terraces, and footslopes and side slopes of adjacent 
uplands. The moderately well drained Quarderer soils 
formed in silty alluvium. They are in drainageways. The 
well drained Rosholt soils formed in loamy alluvium 
and sandy outwash. They are on outwash plains and 
stream terraces. The excessively drained Twinmound 
soils formed in siliceous sandy residuum derived from 
the underlying sandstone. They are on side slopes. 
The poorly drained Vancecreek soils formed in silty 
alluvium. They are on flood plains. The well drained 


16 


Till 


Soil Survey of 


Figure 2.—Typical pattern of soils and parent material in the Arland-Hayriver-Freeon assoclation. 


Wickware soils formed in silty colluvium. They are on 
footslopes and side slopes. 

Most areas of the less sloping soils in this 
association are used as cropland or pasture. Many 
areas are wooded. The less sloping major soils are 
suited to cultivated crops, but water erosion is a 
hazard. Soil blowing and droughtiness are additional 
concerns in areas of the Arland and Hayriver soils. All 
of the major soils are suited to trees. 

The nearly level and gently sloping areas of the 
Arland and Hayriver soils are suited to dwellings. 
Because of wetness, the Freeon soils are only 
moderately suited to dwellings without basements and 
are poorly suited to dwellings with basements. The 
Arland and Hayriver soils are poorly suited to septic 
tank absorption fields because of the thin soil layer 
over sandstone and the moderately rapid or rapid 
permeability in the substratum. The poor filtering 
capacity can result in seepage of untreated effluent 
into crevices and bedding planes in the underlying 
sandstone and possibly into the ground water. The 
Freeon soils are poorly suited to septic tank 
absorption fields because of the wetness and the slow 


or moderately slow permeability in the lower part of 
the subsoil and the very slow permeability in the 
substratum. 


2. Chetek-Rosholt-Menahga Association 


Very deep, nearly level to steep, excessively drained 
to well drained, loamy and sandy soils on outwash 
plains and stream terraces 


This association makes up about 18 percent of the 
county. It is about 35 percent Chetek and similar soils, 
23 percent Rosholt and similar soils, 16 percent 
Menahga and similar soils, and 26 percent soils of 
minor extent. 

Chetek soils are somewhat excessively drained. 
They are in plane and slightly convex areas and on 
side slopes on outwash plains and stream terraces. 
Typically, the surface layer is dark brown sandy loam 
about 10 inches thick. The subsoil is about 10 inches 
thick. It is dark brown, friable sandy loam in the upper 
part and reddish brown, very friable gravelly loamy 
sand in the lower part. The substratum to a depth of 60 
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inches or more is yellowish brown, stratified gravelly 
sand and sand. 

Rosholt soils are well drained. They are in plane 
and slightly convex areas and on side slopes of 
outwash plains and stream terraces. Typically, the 
surface layer is dark brown loam about 8 inches thick. 
The subsurface layer is brown loam about 3 inches 
thick. The next layer is brown and dark brown loam 
about 9 inches thick. The subsoil is about 16 inches 
thick. It is dark brown, friable loam in the upper part; 
reddish brown, friable sandy loam in the next part; and 
dark brown, very friable gravelly loamy sand in the 
lower part. The substratum to a depth of 60 inches or 
more is strong brown, stratified very gravelly sand and 
gravelly sand. 

Menahga soils are excessively drained. They are in 
plane and slightly convex areas and on side slopes of 
outwash plains. Typically, the surface layer is very dark 
grayish brown loamy sand about 12 inches thick. The 
subsoil is dark yellowish brown, dark brown, and 
strong brown, very friable sand about 20 inches thick. 
The substratum to a depth of 60 inches or more is 
yellowish brown sand. 

Of minor extent in this association are Anigon, Brill, 
Freeon, Haugen, and Oesterle soils. The well drained 
Anigon soils formed in loess or silty alluvium and in 
loamy alluvium underlain by sandy alluvium. They are 
on flats and side slopes. The moderately well drained 
Brill soils formed in loess or silty alluvium underlain by 
stratified sandy outwash. They are on flats and 
footslopes. The moderately well drained Freeon soils 
formed in loess or other silty material and in the 
underlying dense loamy till. They are in plane or 
slightly concave areas. The moderately well drained 
Haugen soils formed in loamy glacial mudflow 
sediment and in the underlying dense loamy till. They 
are on ridgetops and side slopes. The somewhat 
poorly drained Oesterle soils formed in loamy alluvium 
and in the underlying sandy outwash. They are in 
drainageways. 

Most areas of the less sloping Chetek and Rosholt 
soils are used as cropland or pasture. Most areas of 
the Menahga soils are used as cropland or woodland. 
The less sloping major soils are suited to cultivated 
crops, but water erosion and droughtiness are 
hazards. The Chetek and Menahga soils are also 
subject to soil blowing. The major soils are suited to 
trees. 

The less sloping areas of the major soils are suited 
to dwellings. The effluent from septic tank absorption 
fields will drain satisfactorily, but the pollution of ground 
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water is a concern because of the rapid or very rapid 
permeability in the substratum. 


3. Anigon-Rosholt-Chetek Association 


Very deep, nearly level to steep, well drained and 
somewhat excessively drained, silty and loamy soils 
on outwash plains and stream terraces 


This association makes up about 18 percent of the 
county. It is about 52 percent Anigon and similar soils, 
14 percent Rosholt and similar soils, 13 percent 
Chetek and similar soils, and 21 percent soils of minor 
extent (fig. 3). 

Anigon soils are nearly level to sloping and are well 
drained. They are in plane and slightly convex areas 
and on convex side slopes of outwash plains. Typically, 
the surface layer is dark brown silt loam about 5 
inches thick. The subsurface layer is pale brown silt 
loam about 2 inches thick. The next layer is pale 
brown, brown, and dark brown silt loam about 11 
inches thick. The subsoil is about 19 inches thick. It is 
dark brown, friable silt loam in the upper part and dark 
brown, friable loam in the lower part. The substratum 
to a depth of 60 inches or more is strong brown, 
stratified very gravelly sand and sand. 

Rosholt soils are nearly level to steep and are well 
drained. They are in plane and slightly convex areas 
and on side slopes of outwash plains and stream 
terraces. Typically, the surface layer is dark brown 
loam about 8 inches thick. The subsurface layer is 
brown loam about 3 inches thick. The next layer is 
brown and dark brown loam about 9 inches thick. The 
subsoil is about 16 inches thick. It is dark brown, 
friable loam in the upper part; reddish brown, friable 
sandy joam in the next part; and dark brown, very 
friable gravelly loamy sand in the lower part. The 
substratum to a depth of 60 inches or more is strong 
brown, stratified very gravelly sand and gravelly sand. 

Chetek soils are nearly level to steep and are 
somewhat excessively drained. They are in plane and 
slightly convex areas and on side slopes on outwash 
plains and stream terraces. Typically, the surface layer 
is dark brown sandy loam about 10 inches thick. The 
subsoil is about 10 inches thick. It is dark brown, 
friable sandy loam in the upper part and reddish 
brown, very friable gravelly loamy sand in the lower 
part. The substratum to a depth of 60 inches or more 
is yellowish brown, stratified gravelly sand and sand. 

Of minor extent in this association are Fordum, 
Poskin, Rib, and Seelyeville soils. The poorly drained 


18 


Soil Survey of 


Figure 3.—Typical pattern of soils and parent material in the Anigon-Rosholt-Chetek association. 


Fordum soils formed in silty and loamy alluvium 
underlain by sandy alluvium. They are in plane or 

_ slightly concave areas on flood plains. The somewhat 
poorly drained Poskin soils formed in loess or silty 
alluvium underlain by stratified sandy outwash. They 
are in shallow depressions and drainageways. The 
poorly drained Rib soils formed in silty alluvium 
underlain by sandy outwash. They are in depressions 
and drainageways. The very poorly drained Seelyeville 
soils formed in herbaceous organic material. They are 
in depressions. 

Most areas of the less sloping soils in this 
association are used as cropland or pasture. The less 
sloping major soils are suited to cultivated crops, but 
water erosion and droughtiness are hazards. The 
Chetek soils are also subject to soil blowing. The major 
soils are Suited to trees. 

The less sloping areas of the major soils are suited 
to dwellings. The effluent from septic tank absorption 
fields will drain satisfactorily, but the pollution of ground 


water is a concern because of the rapid or very rapid 
permeability in the substratum. 


4. Haugen-Greenwood-Amery 
Association 


Deep or very deep, nearly level to very steep, very 
poorly drained, moderately well drained, and well 
drained, loamy soils and organic soils; on moraines 


This association makes up about 11 percent of the 
county. It is about 40 percent Haugen soils, 26 percent 
Greenwood and similar soils, 9 percent Amery soils, 
and 25 percent soils of minor extent (fig. 4). 

Haugen soils are gently sloping to moderately steep 
and are moderately well drained. They are deep or 
very deep to dense till. They are on ridgetops and side 
slopes on moraines. Typically, the surface layer is very 
dark brown sandy loam about 4 inches thick. The 
upper part of the subsoil is dark yellowish brown, 
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friable sandy loam about 19 inches thick. The next 26 
inches is dark reddish brown and reddish brown, 
mottled, friable sandy loam. The lower part of the 
subsoil is about 30 inches thick. It is reddish brown, 
friable gravelly loamy sand in the upper part and dark 
reddish brown, firm sandy loam in the lower part. The 
substratum to a depth of about 88 inches is reddish 
brown, firm sandy loam. 

Greenwood soils are very deep, nearly level, and 
very poorly drained. They are in depressions. Typically, 
they are black and very dark brown muck to a depth of 
at least 60 inches. 

Amery soils are moderately steep to very steep and 
are well drained. They are deep or very deep to dense 
till. They are on ridgetops, side slopes, and knolls on 
moraines. Typically, the surface layer is black sandy 
loam about 3 inches thick. The upper part of the 
subsoil is yellowish brown, friable sandy loam about 
19 inches thick. The next 19 inches is brown, dark 
brown, and reddish brown, friable sandy loam. The 
lower part of the subsoil is reddish brown, friable 
gravelly sandy loam and sandy loam about 30 inches 
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thick. The substratum to a depth of 80 inches or more 
is dark reddish brown sandy loam. 

Of minor extent in this association are Adolph, 
Chetek, Crystal Lake, and Freeon soils. The very 
poorly drained Adolph soils formed in silty alluvium 
and in the underlying dense sandy loam glacial till. 
They are in depressions and drainageways. The well 
drained Chetek soils formed in loamy alluvium and in 
the underlying sandy outwash. They are in plane or 
slightly convex areas and on side slopes. The 
moderately well drained Crystal Lake soils formed in 
silty lacustrine deposits. They are in plane and slightly 
convex areas. The moderately well drained Freeon 
soils formed in loess or other silty deposits and in the 
underlying dense loamy glacial till. They are in slightly 
concave areas and on side slopes and knolls. 

Most areas of the Haugen and Amery soils are 
wooded. Most areas of the Greenwood soils support 
wetland grasses, shrubs, and trees. The Haugen soils 
and the less sloping areas of the Amery soils are used 
as cropland or pasture. The less sloping areas of the 
Haugen soils are suited to cultivated crops, but water 


Figure 4.—Typlcal pattern of soils and parent material In the Haugen-Greenwood-Amery association. 
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erosion and soil blowing are hazards. Most areas 
have slopes that are too short or irregular for 
stripcropping or for contour farming. The 
Greenwood soils are generally unsuited to 
cultivated crops because of wetness, a lack of 
suitable drainage outlets, and the hazard of frost in 
late spring and early fall. The Haugen and Amery 
soils are suited to trees. The Greenwood soils are 
generally unsuited to trees because of extreme 
acidity and the wetness. 

The less sloping areas of the Haugen soils are 
suited to dwellings without basements but are only 
moderately suited to dwellings with basements 
because of the wetness. The Haugen soils are poorly 
suited to septic tank absorption fields because of the 
wetness and the slow permeability in the substratum. 
The Greenwood soils are generally unsuitable for 
building sites and septic tank absorption fields 
because of the wetness. The Amery soils are poorly 
suited to septic tank absorption fields and dwellings 
because of the slope. 


5. Freeon-Spencer-Magnor Association 


Deep or very deep, nearly level to sloping, moderately 
well drained and somewhat poorly drained, silty soils 
on moraines 


This association makes up about 18 percent of the 
county. It is about 41 percent Freeon and similar soils, 
21 percent Spencer and similar soils, 9 percent 
Magnor and similar soils, and 29 percent soils of minor 
extent (fig. 5). 

Freeon soils are gently sloping and sloping and are 
moderately well drained. They are deep or very deep 
to dense till. They are in piane or slightly convex areas 
and on side slopes and knalls on moraines. Typically, 
the surface layer is very dark grayish brown silt loam 
about 7 inches thick. The next 12 inches is brown and 
dark yellowish brown, mottled silt loam. Below this is 
20 inches of dark brown and brown, mottled sandy 
loam. The subsoil is dark reddish brown, mottled, 
friable sandy loam about 46 inches thick. The 
substratum to a depth of 99 inches or more is reddish 
brown, firm sandy loam. 

Spencer soils are very deep, gently sloping and 
sloping, and moderately well drained. They are on side 
slopes and knolls on ground moraines. Typically, the 
surface layer is very dark grayish brown silt loam 
about 9 inches thick. The subsurface layer is brown silt 
loam about 3 inches thick. The next layer is brown and 
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dark yellowish brown silt loam about 18 inches thick. 
The subsoil is about 18 inches thick. It is dark 
yellowish brown, mottled, friable silt loam in the upper 
part and dark brown, mottled, friable loam in the lower 
part. The substratum to a depth of 72 inches or more 
is reddish brown sandy loam. 

Magnor soils are nearly level and gently sloping and 
are somewhat poorly drained. They are deep to dense 
till. They formed in loess or other silty deposits and in 
the underlying dense sandy loam or loam glacial till. 
They are in plane or slightly concave areas and in 
drainageways on moraines. Typically, the surface layer 
is very dark grayish brown silt loam about 8 inches 
thick. The subsurface layer is brown, mottled silt loam 
about 2 inches thick. The next layer is brown and dark 
yellowish brown, mottled silt loam about 14 inches 
thick. The subsoil is reddish brown, mottled, friable 
sandy loam about 26 inches thick. The substratum to a 
depth of 60 inches or more is reddish brown, firm 
sandy loam. 

Of minor extent in this association are Amery, 
Anigon, Arland, Chetek, Fordum, Haugen, and 
Seelyeville soils. The well drained Amery soils are on 
ridgetops and side slopes. They formed in loamy 
glacial mudflow sediment and in the underlying sandy 
loam or loam glacial till. The well drained Anigon soils 
are in slightly convex areas and on side slopes. They 
formed in loess or silty alluvium and in loamy alluvium 
overlying sandy outwash. The well drained Arland soils 
are on ridgetops and side slopes. They formed in 
loamy glacial till or in loess and loamy glacial till 
underlain by sandstone or sandy residuum and 
sandstone. The somewhat excessively drained Chetek 
soils are in slightly convex areas and on side slopes. 
They formed in loamy alluvium and in the underlying 
sandy outwash. The poorly drained Fordum soils 
formed in silty and loamy alluvium underlain by sandy 
alluvium. They are on flood plains. The moderately well 
drained Haugen soils formed in loamy glacial mudflow 
sediment and in the underlying dense glacial till. They 
are on ridgetops and side slopes. The very poorly 
drained Seelyeville soils formed in herbaceous organic 
material. They are in depressions. 

Most of the less sloping areas of this association 
are used as cropland or pasture. The less sloping 
areas of the major soils are suited to cultivated crops, 
but water erosion is a hazard in areas where the slope 
is more than 2 percent. The major soils are suited to 
trees. 

The major soils are poorly suited or only moderately 
suited to dwellings and to septic tank absorption fields 
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Figure 5.—Typical pattern of soils and parent material in the Freeon-Spencer-Magnor association. 


because of wetness. Moderately slow or slow 
permeability in the lower part of the subsoil and very 
slow permeability in the substratum are additional 
limitations if the Freeon and Magnor soils are used as 
sites for septic tank absorption fields. 


6. Freeon-Haugen-Magnor Association 


Deep or very deep, nearly level to moderately steep, 


moderately well drained and somewhat poorly drained, 


loamy and silty soils on moraines 


This association makes up about 11 percent of the 
county. It is about 53 percent Freeon and similar soils, 
14 percent Haugen soils, 11 percent Magnor and 
similar soils, and 22 percent soils of minor extent. 

Freeon soils are gently sloping and sloping and are 
moderately well drained. They are deep or very deep 
to dense till. They are in plane or slightly convex areas 
and on side slopes and knolls on moraines. Typically, 


the surface layer is very dark grayish brown silt loam 
about 7 inches thick. The next 12 inches is brown and 
dark yellowish brown, mottled silt loam. Below this is 
20 inches of dark brown and brown, mottled sandy 
loam. The subsoil is dark reddish brown, mottled, 
friable sandy loam about 46 inches thick. The 
substratum to a depth of 99 inches or more is reddish 
brown, firm sandy loam. 

Haugen soils are gently sloping to moderately steep 
and are moderately well drained. They are deep or 
very deep to dense till. They are on ridgetops and side 
slopes on moraines. Typically, the surface layer is very 
dark brown sandy foam about 4 inches thick. The 
upper part of the subsoil is dark yellowish brown, 
friable sandy loam about 19 inches thick. Below this is 
dark reddish brown and reddish brown, mottled, friable 
sandy loam about 26 inches thick. The lower part of 
the subsoil is about 30 inches thick. It is reddish 
brown, friable gravelly loamy sand in the upper part 
and dark reddish brown, firm sandy !oam in the lower 
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part. The substratum to a depth of 88 inches or more 
is reddish brown, firm sandy loam. 

Magnor soils are nearly level and gently sloping and 
are somewhat poorly drained. They are deep to dense 
till. They are in plane or slightly concave areas and in 
drainageways on moraines. Typically, the surface layer 
is very dark grayish brown silt loam about 8 inches 
thick. The subsurface layer is brown, mottled silt loam 
about 2 inches thick. The next layer is brown and dark 
yellowish brown, mottled silt loam about 14 inches 
thick, The subsoil is reddish brown, mottled, friable 
sandy loam about 26 inches thick. The substratum to a 
depth of 60 inches or more is reddish brown, firm 
sandy loam. 

Of minor extent in this association are Amery, 
Anigon, Arland, Chetek, Santiago, and Seelyeville 
soils. The well drained Amery soils formed in loamy 
glacial mudflow sediment and in the underlying dense 
sandy loam glacial till. They are on ridgetops and side 
slopes. The well drained Anigon soils formed in loess 
or silty alluvium and in loamy alluvium underlain by 
sandy outwash. They are in slightly convex areas and 
on side slopes. The well drained Arland soils formed in 
foamy glacial till or in loess and loamy glacial till 
underlain by sandstone or sandy residuum and 
sandstone. They are on knolls, ridgetops, and side 
slopes. The somewhat excessively drained Chetek 
soils formed in loamy alluvium and in the underlying 
sandy outwash. They are in slightly convex areas and 
on side slopes. The well drained Santiago soils formed 
in loess or other silty deposits and in the underlying 
dense loamy glacial till. They are on side slopes and in 
slightly convex areas. The very poorly drained 
Seelyeville soils formed in herbaceous organic 
material. They are in depressions. 

Most areas of the less sloping soils in this 
association are used as cropland or pasture. Some 
areas are wooded. The less sloping major soils are 
suited to cultivated crops, but water erosion is a 
hazard. Wetness is an additional limitation in areas of 
the Magnor soils, and soil blowing is an additional 
limitation in areas of the Haugen soils. The major soils 
are suited to trees. 

The Freeon and Magnor soils are moderately suited 
or poorly suited to dwellings because of wetness. The 
less sloping areas of the Haugen soils are suited to 
dwellings without basements but are only moderately 
suited to dwellings with basements because of the 
wetness. The more sloping areas of the Haugen soils 
are only moderately suited to dwellings because of the 
slope. All of the major soils are poorly suited to septic 
tank absorption fields because of the wetness and 
because of moderately slow or slow permeability in 
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the lower part of the subsoil and very slow 
permeability in the substratum. 


7. Crystal Lake-Comstock-Barronett 
Association 


Very deep, nearly level and gently sloping, moderately 
well drained to poorly drained, silty soils on glacial lake 
plains 


This association makes up about 2 percent of the 
county. It is about 40 percent Crystal Lake soils, 15 
percent Comstock soils, 9 percent Barronett soils, and 
36 percent soils of minor extent. 

Crystal Lake soils are nearly level and gently 
sloping and are moderately well drained. They are in 
plane or slightly convex areas on glacial lake plains. 
Typically, the surface layer is dark brown silt loam 
about 8 inches thick. The subsurface layer is brown silt 
loam about 4 inches thick. The next layer is dark 
brown and brown silt loam about 8 inches thick. The 
subsoil is dark brown, mottled, friable silt loam about 
14 inches thick. The substratum to a depth of 60 
inches or more is dark yellowish brown, mottled silt 
loam. 

Comstock soils are nearly level and are somewhat 
poorly drained. They are in slightly concave areas and 
depressions on glacial lake plains. Typically, the 
surface layer is very dark grayish brown silt loam 
about 9 inches thick. The subsurface layer is brown, 
mottled silt loam about 3 inches thick. The next layer is 
brown and dark yellowish brown, mottled silt loam 
about 14 inches thick. The subsoil is dark yellowish 
brown, mottled, friable silt loam about 14 inches thick. 
The substratum to a depth of 60 inches or more is 
yellowish brown, mottled silt loam. 

Barronett soils are nearly level and are poorly 
drained. They are in plane or slightly concave areas on 
glacial lake plains. Typically, the surface layer is very 
dark brown silt loam about 8 inches thick. The 
subsurface layer is light brownish gray, mottled silt 
loam about 5 inches thick. The subsoil is light brownish 
gray, mottled, friable silt loam about 23 inches thick. 
The substratum to a depth of 60 inches or more is light 
brownish gray, mottled silt loam. 

Of minor extent in this association are Anigon, 
Chetek, Rosholt, and Seelyeville soils. The well 
drained Anigon soils formed in loess or silty alluvium 
and in loamy alluvium overlying sandy outwash. They 
are in slightly convex areas and on side slopes. The 
somewhat excessively drained Chetek and well 
drained Rosholt soils formed in loamy alluvium and in 
the underlying sandy outwash. They are in convex 
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areas and on side slopes. The very poorly drained 
Seelyeville soils formed in herbaceous organic 
material. They are in depressions. 

Most areas of this association are used as cropland 
or pasture. The major soils are suited to cultivated 
crops, but water erosion is a hazard in the sloping 
areas. Wetness is a hazard in areas of the Comstock 
and Barronett soils. The major soils are suited to trees. 

The major soils are poorly suited or only moderately 
Suited to dwellings because of wetness and a 
moderate shrink-swell potential. The major soils are 
poorly suited or only moderately suited to septic tank 
absorption fields because of the wetness and 
moderately slow permeability in the substratum. The 
Barronett soils are subject to flooding and ponding. 


8. Ribhill-Magnor-Freeon Association 


Moderately deep to very deep, nearly level to very 
steep, well drained to somewhat poorly drained, silty 
soils on quartzite monadnocks and moraines 


This association makes up about 2 percent of the 
county. It is about 59 percent Ribhill soils, 14 percent 
Magnor and similar soils, 9 percent Freeon and similar 
soils, and 18 percent soils of minor extent. 

Ribhiil soils are moderately deep, gently sloping to 
very steep, and well drained. They are on ridgetops 
and side slopes of quartzite monadnocks on moraines. 
Stones are on the surface in most areas. Typically, the 
surface layer is very dark brown cobbly silt loam about 
3 inches thick. The subsurface layer is brown cobbly 
silt loam about 3 inches thick. The next layer is dark 
yellowish brown and yellowish brown very cobbly silt 
loam about 7 inches thick. The subsoil is about 25 
inches thick. It is dark brown cobbly silt loam in the 
upper part and reddish brown and dark brown ceobbly 
sandy loam and very cobbly sandy loam in the lower 
part. Fractured quartzite bedrock is at a depth of about 
38 inches. 

Magnor soils are nearly level and gently sloping and 
are somewhat poorly drained. They are deep to dense 
till. They are in plane or slightly concave areas and in 
drainageways on moraines. Typically, the surface layer 
is very dark grayish brown silt loam about 8 inches 
thick. The subsurface layer is brown, mottled silt loam 
about 2 inches thick. The next layer is brown and dark 
yellowish brown, mottled silt loam about 14 inches 
thick. The subsoil is reddish brown, mottled, friable 
sandy loam about 26 inches thick. The substratum to a 
depth of 60 inches or more is reddish brown, firm 
sandy loam. 

Freeon soils are gently sloping and sloping and are 
moderately well drained. They are deep or very deep 
to dense till. They are in plane or slightly convex areas 
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and on side slopes and knolls on moraines. Typically, 
the surface layer is very dark grayish brown silt loam 
about 7 inches thick. The next 12 inches is brown and 
dark yellowish brown, mottled silt loam. Below this is 
20 inches of dark brown and brown, mottled sandy 
loam. The subsoil is dark reddish brown, mottled, 
friable sandy loam about 46 inches thick. The 
substratum to a depth of 99 inches or more is reddish 
brown, firm sandy foam. 

Of minor extent in this association are Capitola and 
Haugen soils and areas of Rubble land. The poorly 
drained Capitola soils formed in silty alluvium and in 
the underlying sandy loam glacial till. They are in 
drainageways and depressions. The moderately well 
drained Haugen soils formed in loamy glacial mudflow 
sediment and in the underlying dense loamy glacial till. 
They are on ridgetops and side slopes. Areas of 
Rubble land consist of several feet of angular quartzite 
cobbles and stones. They are on side slopes. 

Most areas of this association are wooded. The 
Ribhill soils are generally unsuited to cropland or 
pasture because of the slope and the many cobbles 
and stones. Some areas of the Magnor and Freeon 
soils are used as cropland or pasture. The Magnor and 
Freeon soils are suited to cultivated crops, but water 
erosion is a hazard. Wetness is an additional limitation 
in areas of the Magnor soils. All of the major soils in 
this association are suited to trees. 

The Ribhill soils are generally unsuited to dwellings 
and to septic tank absorption fields because of the 
depth to bedrock and the large stones. The Magnor 
soils are poorly suited to dwellings because of the 
wetness, and the Freeon soils are only moderately 
suited to dwellings. The Magnor and Freeon soils are 
poorly suited to septic tank absorption fields because 
of the wetness and because of restricted 
permeability in the lower part of the subsoil and in 
the substratum. 


9. Cress-Mahtomedi-Seelyeville 
Association 


Very deep, nearly level to steep, excessively drained, 
somewhat excessively drained, and very poorly 
drained soils on pitted outwash plains and end 
moraines 


This association makes up about 1 percent of the 
county. It is about 42 percent Cress and similar soils, 
25 percent Mahtomedi soils, 9 percent Seelyeville and 
similar soils, and 24 percent soils of minor extent. 

Cress soils are sloping to steep and are somewhat 
excessively drained. They are on ridgetops and side 
slopes on pitted outwash plains and end moraines. 
Typically, the surface layer is very dark brown sandy 
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loam about 3 inches thick. The subsoil is about 33 
inches thick. It is dark yellowish brown, friable sandy 
loam in the upper part; dark yellowish brown, very 
friable loamy sand in the next part; and dark brown, 
loose gravelly loamy sand in the lower part. The 
substratum to a depth of 60 inches or more is reddish 
brown, stratified gravelly sand and sand. In some 
places the slope is less than 15 percent or more than 
25 percent. 

Mahtomedi soils are sloping to steep and are 
excessively drained. They are on ridgetops and side 
slopes on pitted outwash plains and end moraines. 
Typically, the surface layer is very dark grayish brown 
loamy sand about 4 inches thick. The subsoil is dark 
brown and reddish brown, very friable sand about 22 
inches thick. The substratum to a depth of 60 inches or 
more is reddish brown, stratified gravelly sand and 
sand. In some places the slope is less than 15 percent 
or more than 25 percent. 

Seelyeville soils are nearly level and are very poorly 
drained. They are in depressions. Typically, they are 
black and very dark brown muck to a depth of at least 
60 inches. 

Of minor extent in this association are Anigon, 
Crystal Lake, and Haugen soils. The well drained 
Anigon soils formed in loess or silty alluvium and in 
loamy alluvium underlain by sandy outwash. They are 
in slightly convex areas and on side slopes. The 
moderately well drained Crystal Lake soils formed in 
silty lacustrine deposits. They are in plane and slightly 
convex areas. The moderately well drained Haugen 
soils formed in loamy glacial mudflow sediment and in 
the underlying dense loamy glacial till. They are on 
side slopes. 

Most areas of this association are wooded. The 
Cress and Mahtomedi soils are generally unsuited to 
cultivated crops and are poorly suited to pasture 
because of the hazards of erosion, droughtiness, and 
soil blowing. The Seelyeville soils are generally 
unsuited to cultivated crops because of wetness, a 
lack of suitable drainage outlets, and a hazard of frost 
in late spring and early fall. The Cress and Mahtomedi 
soils are suited to trees. The Seelyeville soils are 
poorly suited to trees because of the wetness. 

The Cress and Mahtomedi soils are moderately 
suited or poorly suited to dwellings because of the 
slope. The effluent from septic tank absorption fields 
will drain satisfactorily in areas of the Cress and 
Mahtomedi soils, but the pollution of ground water is a 
concern because of the rapid or very rapid 
permeability in the substratum. The more sloping 
areas of these soils are poorly suited to septic tank 
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absorption fields because of the slope. The Seelyeville 
soils are generally unsuited to dwellings and septic 
tank absorption fields because of the wetness. 


10. Freeon-Magnor-Newood Association 


Deep or very deep, nearly level to moderately steep, 
moderately well drained and somewhat poorly drained 
soils on moraines 


This association makes up about 4 percent of the 
county. It is about 40 percent Freeon and similar soils, 
29 percent Magnor and similar soils, 13 percent 
Newood soils, and 18 percent soils of minor extent. 

Freeon soils are gently sloping and sloping and are 
moderately well drained. They are deep or very deep 
to dense till. They are in plane or slightly convex areas 
and on side slopes and knolls on moraines. Typically, 
the surface layer is very dark grayish brown silt loam 
about 7 inches thick. The next 12 inches is brown and 
dark yellowish brown, mottled silt loam. Below this is 
20 inches of dark brown and brown, mottled sandy 
loam. The subsoil is dark reddish brown, mottled, 
friable sandy loam about 46 inches thick. The 
substratum to a depth of 99 inches or more is reddish 
brown, firm sandy loam. 

Magnor soils are nearly level and gently sloping and 
are somewhat poorly drained. They are deep to dense 
till. They are in plane or slightly concave areas and in 
drainageways on moraines. Typically, the surface layer 
is very dark grayish brown silt loam about 8 inches 
thick. The subsurface layer is brown, mottled silt loam 
about 2 inches thick. The next layer is brown and dark 
yellowish brown, mottled silt loam about 14 inches 
thick. The subsoil is reddish brown, mottled, friable 
sandy loam about 26 inches thick. The substratum to a 
depth of 60 inches or more is reddish brown, firm 
sandy loam. 

Newood soils are gently sloping to moderately 
steep and are moderately well drained. They are deep 
or very deep to dense till. They are on ridgetops and 
side slopes on moraines. Typically, the surface layer is 
covered by 1 inch of black muck. The surface layer is 
dark grayish brown sandy loam about 2 inches thick. 
The upper part of the subsoil is dark brown, friable 
loamy sand and sandy loam about 18 inches thick. 
The lower part is brown, dark brown, and reddish 
brown, mottled, friable sandy loam about 24 inches 
thick. The substratum to a depth of 80 inches or more 
is yellowish red, firm sandy loam. 

Of minor extent in this association are Anigon, 
Arland, Capitola, Newot, and Ribhill soils. The well 
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drained Anigon soils formed mostly in loess or silty 
alluvium and in loamy alluvium underlain by sandy 
outwash. They are in slightly convex areas and on side 
slopes. The well drained Arland soils formed in loamy 
glacial till or in loess and loamy glacial till underlain by 
sandstone or sandy residuum and sandstone. They 
are on ridgetops and side slopes. The poorly drained 
Capitola soils formed in silty alluvium and in the 
underlying loamy glacial till. They are in drainageways 
and depressions. The well drained Newot soils formed 
in loamy glacial till. They are on side slopes on 
moraines. The well drained Ribhill soils formed in loess 
and loamy glacial till overlying quarizite bedrock. They 
are on ridgetops and side slopes. 

Most areas of this association are wooded. Some 
areas are used as cropland or pasture. All of the major 
soils are suited to cultivated crops, but water erosion is 
a hazard. Wetness is an additional limitation in areas 
of the Magnor soils, and soil blowing is an additional 
limitation in areas of the Newood soils. The major soils 
are Suited to trees. 

The Freeon and Magnor soils are moderately suited 
or poorly suited to dwellings because of wetness. The 
less sloping areas of the Newood soils are suited to 
dwellings without basements but are only moderately 
suited to dwellings with basements because of 
wetness. The more sloping areas of the Newood soils 
are only moderately suited to dwellings because of the 
slope. All of the major soils are poorly suited to septic 
tank absorption fields because of the wetness and 
because of moderately slow or slow permeability in 
the lower part of the subsoil and very slow 
permeability in the substratum. 


11. Newood-Newot Association 


Gently sloping to very steep, well drained and 
moderately well drained, loamy soils that are deep or 
very deep to dense till; on moraines 


This association makes up about 1 percent of the 
county. It is about 57 percent Newood soils, 19 percent 
Newot soils, and 24 percent soils of minor extent. 

Newood soils are gently sloping to moderately 
steep and are moderately well drained. They are on 
ridgetops and side slopes on moraines. Typically, the 
surface layer is covered by 1 inch of black muck. The 
surface layer is dark grayish brown sandy loam about 
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2 inches thick. The upper part of the subsoil is dark 
brown, friable loamy sand and sandy loam about 18 
inches thick. The next part is brown, dark brown, and 
reddish brown, mottled, friable sandy loam about 19 
inches thick. The lower part is yellowish red, mottled, 
friable loamy sand about 24 inches thick. The 
substratum to a depth of 80 inches or more is 
yellowish red, firm sandy loam. 

Newot soils are moderately steep to very steep and 
are well drained. They are on ridgetops and side 
slopes on moraines. Typically, the surface layer is 
covered by 2 inches of black mucky peat. The surface 
layer is brown sandy loam about 2 inches thick The 
upper part of the subsoil is dark brown, friable sandy 
loam about 17 inches thick. The lower part of the 
subsoil is about 41 inches thick. It is dark reddish 
brown, friable sandy loam and reddish brown, very 
friable loamy sand. The substratum to a depth of 80 
inches or more is dark reddish brown, firm, very 
compact sandy loam. In some areas the surface layer 
is fine sandy loam, loam, or silt loam. 

Of minor extent in this association are Freeon, 
Chetek, and Rosholt soils. The moderately well 
drained Freeon soils formed in loess or other silty 
deposits and in the underlying dense loamy glacial till. 
They are in convex areas and on side slopes. The 
somewhat excessively drained Chetek and well 
drained Rosholt soils formed in loamy alluvium and in 
the underlying sandy outwash. They are in convex 
areas and on side slopes. 

Most areas of this association are wooded. Some 
areas of the Newood soils and some of the less 
sloping areas of the Newot soils are used as cropland 
or pasture. The Newood soils and the less sloping 
areas of the Newot soils are suited to cultivated crops, 
but water erosion is a hazard in the sloping areas. Soil 
blowing is an additional hazard in areas of both soils. 
The major soils are suited to trees. 

The less sloping areas of the Newood soils are 
suited to dwellings without basements, but they are 
only moderately suited to dwellings with basements 
because of wetness. The Newood soils are poorly 
suited to septic tank absorption fields because of the 
wetness and because of moderately slow or slow 
permeability in the lower part of the subsoil and very 
slow permeability in the substratum. The Newot soils 
are poorly suited to dwellings and to septic tank 
absorption fields because of the slope. 
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Detailed Soil Map Units 


The map units delineated on the detailed soil maps 
in this survey represent the soils or miscellaneous 
areas in the survey area. The map unit descriptions in 
this section, along with the maps, can be used to 
determine the suitability and potential of a unit for 
specific uses. They also can be used to plan the 
management needed for those uses. 

A map unit delineation on a soil map represents an 
area dominated by one or more major kinds of soil or 
miscellaneous areas. A map unit is identified and 
named according to the taxonomic classification of the 
dominant soils. Within a taxonomic class there are 
precisely defined limits for the properties of the soils. 
On the landscape, however, the soils are natural 
phenomena, and they have the characteristic 
variability of all natural phenomena. Thus, the range of 
some observed properties may extend beyond the 
limits defined for a taxonomic class. Areas of soils of a 
single taxonomic class rarely, if ever, can be mapped 
without including areas of other taxonomic classes. 
Consequently, every map unit is made up of the soils 
or miscellaneous areas for which it is named and 
some “included” areas that belong to other taxonomic 
Classes. 

Most included soils have properties similar to those 
of the dominant soil or soils in the map unit, and thus 
they do not affect use and management. These are 
called noncontrasting, or similar, inclusions. They may 
or may not be mentioned in the map unit description. 
Other included soils and miscellaneous areas, 
however, have properties and behavioral 
characteristics divergent enough to affect use or to 
require different management. These are called 
contrasting, or dissimilar, inclusions. They generally 
are in small areas and could not be mapped 
separately because of the scale used. Some small 
areas of strongly contrasting soils or miscellaneous 
areas are identified by a special symbol on the maps. 
The included areas of contrasting soils or 
miscellaneous areas are mentioned in the map unit 
descriptions. A few included areas may not have been 
observed, and consequently they are not mentioned in 
the descriptions, especially where the pattern was so 
complex that it was impractical to make enough 


observations to identify all the soils and miscellaneous 
areas on the landscape. 

The presence of included areas in a map unit in no 
way diminishes the usefulness or accuracy of the data. 
The objective of mapping is not to delineate pure 
taxonomic classes but rather to separate the 
landscape into landforms or landform segments that 
have similar use and management requirements. The 
delineation of such segments on the map provides 
sufficient information for the development of resource 
plans. If intensive use of small areas is planned, 
however, onsite investigation is needed to define and 
locate the soils and miscellaneous areas. 

An identifying symbol precedes the map unit name 
in the map unit descriptions. Each description includes 
general facts about the unit and gives the principal 
hazards and limitations to be considered in planning 
for specific uses. 

Soils that have profiles that are almost alike make 
up a soil series. Except for differences in texture of the 
surface layer, all the sails of a series have major 
horizons that are similar in composition, thickness, 
and arrangement. 

Soils of one series can differ in texture of the 
surface layer, slope, stoniness, salinity, degree of 
erosion, and other characteristics that affect their use. 
On the basis of such differences, a soil series is 
divided into soil phases. Most of the areas shown on 
the detailed soil maps are phases of soil series. The 
name of a soil phase commonly indicates a feature 
that affects use or management. For example, Arland 
fine sandy loam, 6 to 12 percent slopes, eroded, is a 
phase of the Arland series. 

Some map units are made up of two or more major 
soils or miscellaneous areas. These map units are 
complexes or undifferentiated groups. 

A complex consists of two or more soils or 
miscellaneous areas in such an intricate pattern or in 
such small areas that they cannot be shown 
separately on the maps. The pattern and proportion of 
the soils or miscellaneous areas are somewhat similar 
in all areas. Cress-Mahtomedi complex, 15 to 25 
percent slopes, is an example. 

An undifferentiated group is made up of two or 


28 


more soils or miscellaneous areas that could be 
mapped individually but are mapped as one unit 
because similar interpretations can be made for use 
and management. The pattern and proportion of the 
soils or miscellaneous areas in a mapped area are not 
uniform. An area can be made up of only one of the 
major soils or miscellaneous areas, or it can be made 
up of all of them. Seelyeville and Cathro mucks, 0 to 1 
percent slopes, is an undifferentiated group in this 
survey area. 

This survey includes miscellaneous areas. Such 
areas have little or no soil material and support little or 
no vegetation. Rubble land is an example. 

Table 4 gives the acreage and proportionate extent 
of each map unit. Other tables give properties of the 
soils and the limitations, capabilities, and potentials for 
many uses. The Glossary defines many of the terms 
used in describing the soils or miscellaneous areas. 


Ad—Adolph silt loam, 0 to 2 percent 
slopes 


This nearly level, very poorly drained soil is in 
depressions and drainageways on ground moraines. It 
is moderately deep or deep to dense till. It is subject to 
ponding. Individual areas are long and narrow or 
irregularly shaped and generally range from 10 to 40 
acres in size. 

Typically, the surface layer is black silt loam about 
13 inches thick. The subsoil is about 23 inches thick. It 
is grayish brown, mottled, friable silt loam in the upper 
part and grayish brown, mottled, friable sandy loam in 
the lower part. The substratum to a depth of 60 inches 
or more is reddish brown, mottled, firm sandy loam. In 
some areas stones are on the surface. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Magnor soils. These 
soils are in the slightly higher positions on the 
landscape. They make up 5 to 10 percent of the unit. 

Permeability is moderate in the subsoil of the 
Adolph soil and very slow in the substratum. The 
available water capacity is moderate. The content of 
organic matter in the surface layer is high. The rooting 
depth of most plants is limited by a perched seasonal 
high water table, which is near or above the surface in 
undrained areas. 

Most areas are used as unimproved pasture or as 
woodiand. Undrained areas generally are not suited to 
cultivated crops because of the wetness and the frost 
hazard. Drained areas are suited to corn and small 
grain and to grasses and legumes for hay and pasture. 
The number of frost-free days per growing season is 
limited. Planting early maturing crop varieties or 
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growing corn for silage helps to overcome the frost 
hazard. 

This soil is poorly suited to pasture unless it is 
drained. Establishing or maintaining improved pasture 
is difficult because of the wetness. Grazing is limited to 
short periods when the soil is dry. The native 
vegetation generally is of poor quality for forage. 

This soil is suited to trees. The equipment limitation, 
seedling mortality, the windthrow hazard, and plant 
competition are management concerns. Because of 
the wetness, planting on prepared ridges generally is 
needed if natural regeneration is unreliable. Selecting 
vigorous nursery stock for planting reduces the 
seedling mortality rate. Wetness and low soil strength 
frequently limit access by machinery to the dry 
summer months or to periods when the soil is frozen 
or the snow cover is thick. Ruts form easily on 
unsurfaced roads during wet periods. Log landings 
and haul roads can be stabilized with gravel. 
Harvesting by clear-cut or area-selection methods 
helps to prevent windthrow of the remaining trees. 
Competing vegetation, which interferes with natural 
regeneration following harvest, can be controlled by 
herbicides or by mechanical removal. 

This soil is generally unsuited to use as a site for 
septic tank absorption fields, dwellings, or local roads 
and streets, mainly because of the ponding. 
Overcoming this hazard is difficult. A better suited site 
should be considered. 

The land capability classification is Viw in undrained 
areas. The woodland ordination symbol! is 2W (black 
ash). A forest habitat type has not been assigned. 


AfA—Aftad fine sandy loam, 0 to 3 
percent slopes 


This very deep, nearly level and gently sloping, 
moderately well drained soil is in plane areas on 
glacial lake plains. Individual areas are irregularly 
shaped and generally range from 20 to 100 acres in 
size, 

Typically, the surface layer is dark brown fine sandy 
loam about 9 inches thick. The subsurface layer is 
brown fine sandy loam about 2 inches thick. The next 
layer is brown, dark yellowish brown, and dark brown 
fine sandy loam and loam about 11 inches thick. The 
subsoil is about 22 inches thick. It is mottled. The 
upper part is dark brown, friable loam, and the lower 
part is dark brown, friable silt loam. The substratum to 
a depth of 60 inches or more is dark brown, mottled 
silt loam. In some places the surface layer is loamy 
fine sand. In other places a few cobbles are on the 
surface. 
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Included with this soil in mapping are small areas of 
the somewhat poorly drained Comstock soils. These 
soils are in the ower positions on the landscape. They 
make up 5 to 10 percent of the unit. 

Permeability is moderate in the Aftad soil. The 
available water capacity is high. The content of organic 
matter is moderately low in the surface layer. The 
depth to a perched seasonal high water table ranges 
from 2.5 to 3.5 feet. 

Most areas are used as cropland. This soil is suited 
to corn and small grain and to grasses and legumes 
for hay and pasture. Applying a system of 
conservation tillage, returning crop residue to the soil, 
and adding other organic material help to maintain 
fertility and good tilth and increase the rate of water 
infiltration. 

This soil is suited to pasture. Overgrazing or grazing 
when the soil is too wet causes surface compaction, 
depletion of the plant cover, and an increase in the 
extent of undesirable plant species. Proper stocking 
rates, pasture rotation, measures that improve fertility, 
and restricted use during wet periods help to keep the 
pasture in good condition. 

This soil is suited to trees. The equipment limitation 
and plant competition are management concerns. 
Ruts form easily on unsurfaced roads during wet 
periods. Log landings and haul roads can be stabilized 
with gravel. Competing vegetation, which interferes 
with natural regeneration following harvest, can be 
controlled by herbicides or by mechanical removal. 

Because of the wetness, this soil is poorly suited to 
septic tank absorption fields. Mounding the site with 
suitable filtering material helps to overcome this 
limitation. Also, in some areas the effluent can be 
pumped to an absorption field established on better 
suited soils on the higher parts of the landscape. 

This soil is suited to dwellings without basements. 
The wetness is a limitation on sites for dwellings with 
basements. It can be overcome by constructing 
foundations on coarse textured fill material, such as 
sand or gravel, above the level of wetness and by 
installing tile drains around the foundations and 
providing gravity outlets or other dependable outlets. 

Because of the potential for frost action, this soil is 
only moderately suited to local roads and streets. The 
road damage caused by frost action can be minimized 
by replacing the upper part of the soil with coarse 
textured base material, such as sand or gravel, and by 
providing adequate roadside ditches, which help to 
drain the roadbed and maintain the natural drainage 
system. 

The land capability classification is |. The woodland 
ordination symbol is 3L (sugar maple). The primary 
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forest habitat type is ACaCi, and the secondary type is 
AAt or AVDe. 


AhA—Almena silt loam, 0 to 3 percent 
slopes 


This very deep, nearly level and gently sloping, 
somewhat poorly drained soil is on footslopes and in 
slightly concave areas on ground moraines. Individual 
areas are irregularly shaped and generally range from 
10 to 50 acres in size. 

Typically, the surface layer is very dark grayish 
brown silt !oam about 14 inches thick. The subsurface 
layer is brown, mottled silt loam about 2 inches thick. 
The next layer is brown, dark yellowish brown, and 
dark brown, mottled silt loam about 11 inches thick. 
The subsoil is about 28 inches thick. It is dark brown, 
mottled, friable silt loam in the upper part and dark 
brown, mottled, friable sandy loam in the lower part. 
The substratum to a depth of 60 inches or more is 
yellowish red sandy loam. In some areas the slope is 
more than 3 percent. 

Included with this soil in mapping are small areas of 
the poorly drained Auburndale and moderately well 
drained Spencer soils. Auburndale soils are in 
depressions and drainageways in the lower positions 
on the landscape. Spencer soils are in the slightly 
higher positions on the landscape. Included soils make 
up § to 10 percent of the unit. 

Permeability is moderate in the silty mantle of the 
Almena soil and moderate or moderately slow in the 
til. The available water capacity is very high. The 
content of organic matter is moderate or high in the 
surface layer. The surface layer is friable and can be 
easily tilled, but it tends to crust and puddle after hard 
rains or if it is tilled when too wet. The rooting depth of 
most crops is limited by a perched seasonal high 
water table, which is at a depth of 1.0 to 2.5 feet in 
undrained areas. 

Most areas are used as cropland. If drained, this 
soil is suited to corn and small grain and to grasses 
and legumes for hay and pasture. If cultivated crops 
are grown, water erosion is a slight hazard. Applying a 
system of conservation tillage and returning crop 
residue to the soil or adding other organic material can 
help to maintain fertility and good tilth and increase the 
rate of water infiltration. Land smoothing, a surface 
drainage system, diversions, and grassed waterways 
help to remove excess water. 

A cover of pasture plants is effective in controlling 
water erosion. The surface layer is subject to crusting, 
which restricts the emergence of the plants. Alfalfa is 
generally short lived because of the seasonal high 
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water table and the winterkill caused by frost heave. 
Red clover is generally grown. Overgrazing or grazing 
when the soil is too wet causes surface compaction, 
depletion of the plant cover, and an increase in the 
extent of undesirable plant species. Proper stocking 
rates, pasture rotation, measures that improve fertility, 
timely deferment of grazing, and restricted use during 
wet periods help to keep the pasture in good 
condition. 

This soil is suited to trees. The equipment limitation, 
the windthrow hazard, and plant competition are 
management concerns. Wetness and low soil strength 
frequently limit access by machinery to the dry 
summer months or to periods when the soil is frozen 
or the snow cover is thick. Ruts form easily on 
unsurfaced roads during wet periods. Log landings 
and haul roads can be stabilized with gravel. 
Harvesting by clear-cut or area-selection methods 
helps to prevent windthrow of the remaining trees. 
Competing vegetation, which interferes with natural 
regeneration following harvest, can be controlled by 
herbicides or by mechanical removal. 

Because of the wetness and the moderately slow 
permeability, this soil is poorly suited to septic tank 
absorption fields. On some sites, mounding with 
suitable filtering material helps to overcome these 
limitations. Also, in some areas the effluent can be 
pumped to an absorption field established on better 
suited soils on the higher parts of the landscape. 

Because of the wetness, this soil is poorly suited to 
dwellings. This limitation can be overcome by 
constructing foundations on coarse textured fill 
material, such as sand or gravel, above the level of 
wetness and by installing tile drains around the 
foundations and providing gravity outlets or other 
dependable outlets. 

Because of tow strength and the potential for frost 
action, this soil is poorly suited to local roads and 
streets. Low strength can be overcome by replacing 
the upper part of the soil with coarse textured base 
material, such as sand or gravel, and by increasing the 
thickness of the pavement or the base material. The 
road damage caused by frost action can be minimized 
by replacing the upper part of the soil with coarse 
textured base material and by providing adequate 
roadside ditches, which help to drain the roadbed and 
maintain the natural drainage system. 

The land capability classification is Ilw. The 
woodland ordination symbol is 3W (sugar maple). The 
primary forest habitat type is ACaCi, and the 
secondary type is AAt. 
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AiD—Amery sandy loam, 12 to 25 percent 
slopes 


This moderately steep and steep, well drained soil 
is on ridgetops, side slopes, and knolls on moraines. It 
is deep or very deep to dense till. Individual areas are 
irregularly shaped and generally range from 10 to 150 
acres in size. 

Typically, the surface layer is black sandy loam 
about 3 inches thick. The upper part of the subsoil is 
yellowish brown, friable sandy loam about 19 inches 
thick. The next part is brown, dark brown, and reddish 
brown, friable sandy loam about 19 inches thick. The 
lower part of the subsoil is reddish brown, friable 
gravelly sandy loam and sandy loam about 30 inches 
thick. The substratum to a depth of 80 inches or more 
is dark reddish brown, firm sandy loam. In some 
places the substratum is loamy sand. In a few areas 
the slope is less than 12 percent. 

Included with this soil in mapping are small areas of 
the very poorly drained Adolph, somewhat excessively 
drained Cress, and moderately well drained Haugen 
soils. Adolph soils are in depressions and 
drainageways. Cress soils formed in loamy alluvium 
underlain by stratified sandy outwash. They are in 
positions on the landscape similar to those of the 
Amery soil. Haugen soils are in the slightly lower 
positions on the landscape. Included soils make up 10 
to 15 percent of the unit. 

Permeability is moderate in the upper part of the 
subsoil in the Amery soil. It is moderately slow in the 
lower part of the subsoil and slow or very slow in the 
substratum. The available water capacity is moderate. 
The content of organic matter is moderately low or 
moderate in the surface layer. The surface layer is 
friable and can be easily tilled throughout a wide range 
in moisture content. 

Most areas are wooded. This soil is suited to corn 
and small grain and to grasses and legumes for hay 
and pasture. If cultivated crops are grown, water 
erosion is a severe hazard. Also, the soil is subject to 
soil blowing. Most areas have slopes that are too short 
or irregular for stripcropping or contour farming. Using 
a system of conservation tillage and planting winter 
cover crops help to control water erosion and soil 
blowing. Returning crop residue to the soil or adding 
other organic material helps to maintain fertility and 
good tilth, increases the rate of water infiltration, and 
helps to control water erosion and soil blowing. 

A cover of pasture plants is effective in controlling 
water erosion and soil blowing. Overgrazing can cause 


Barron County, Wisconsin 


surface compaction, depletion of the plant cover, and 
an increase in the extent of undesirable plant species. 
Proper stocking rates, pasture rotation, measures that 
improve fertility, and timely deferment of grazing help 
to keep the pasture in good condition. 

This soil is suited to trees. The hazard of water 
erosion, seedling mortality, the equipment limitation, 
and plant competition are management concerns. 
Planting on the contour and carefully locating skid 
roads during harvest minimize water erosion. Seedling 
survival on the steeper south- or west-facing slopes 
can be improved by careful planting of vigorous 
nursery stock. The slope limits the selection of log 
landing sites. Landings can be established on suitable 
nearly level or gently sloping adjacent or included 
soils. Because the slope limits the use of conventional 
equipment, special harvesting and planting methods, 
such as yarding the logs by cable and planting 
seedlings by hand, may be needed. Ruts form easily 
on unsurfaced roads during wet periods. Log landings 
and haul roads can be stabilized with gravel. 
Competing vegetation, which interferes with natural 
regeneration following harvest, can be controlled by 
herbicides or by mechanical removal. 

Because of the slope and the very slow 
permeability in the substratum, this soil is poorly 
suited to septic tank absorption fields. The slope can 
be overcome by cutting and filling or by installing a 
trench absorption system on the contour. Also, the 
absorption field can be installed in areas of included 
soils where the slope is less than 12 percent. 

Because of the slope, this soil is poorly suited to 
dwellings. This limitation can be overcome by cutting 
and filling, by installing retaining walls, or by designing 
the dwellings so that one side of the basement fronts 
on the lower part of the slope. Also, the dwellings can 
be constructed in areas of included soils where the 
slope is less than 12 percent. 

Because of the slope, this soil is poorly suited to 
local roads and streets. This limitation can be 
overcome by shaping the roadway through cutting and 
filling. Constructing roads on the contour minimizes 
the amount of cutting required. 

The tand capability classification is Ve. The 
woodland ordination symbol is 4R (northern red oak). 
The primary forest habitat type is AAt, and the 
secondary type is AVDe. 


AmD—Amery-Greenwood complex, 0 to 
35 percent slopes 


These soils are on moraines. The well drained, 
moderately steep to very steep Amery soil is deep or 
very deep to dense till. It is on ridgetops, side slopes, 
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and knolls. It has slopes of 15 to 35 percent. In most 
areas, stones are on the surface. The nearly level, 
very deep, very poorly drained Greenwood soil is in 
depressions. It has slopes of 0 to 1 percent. It is 
subject to ponding. Individual areas of this unit are 
irregularly shaped and generally range from 100 to 
300 acres in size. They are 60 to 70 percent Amery 
soil and 20 to 30 percent Greenwood soil. The two 
soils occur as areas so intricately mixed or so small 
that mapping them separately is not practical. 

Typically, the surface layer of the Amery soil is black 
sandy loam about 3 inches thick. The upper part of the 
subsoil is yellowish brown, friable sandy loam about 
19 inches thick. The next part is brown, dark brown, 
and reddish brown, friable sandy loam about 19 
inches thick. The lower part of the subsoil is reddish 
brown, friable sandy loam about 30 inches thick. The 
substratum to a depth of 80 inches or more is dark 
reddish brown, dense sandy loam. In some places the 
substratum is loamy sand. In a few areas the slope is 
less than 15 percent. 

Typically, the organic material in the Greenwood soil 
is at least 60 inches thick. The upper part is yellowish 
brown peat, and the lower part is dark yellowish 
brown, dark brown, and dark reddish brown mucky 
peat. 

Included with these soils in mapping are small 
areas of the very poorly drained Adolph and 
moderately well drained Haugen soils. Ado!ph soils 
formed in silty alluvium and in the underlying dense 
sandy loam glacial till. They are in positions on the 
landscape similar to those of the Greenwood soil. 
Haugen soils are in positions on the landscape slightly 
lower than those of the Amery soil. Included soils 
make up 10 to 15 percent of the unit. 

Permeability is moderate in the upper part of the 
subsoil in the Amery soil. It is moderately slow in the 
lower part of the subsoil and slow or very slow in the 
substratum. The available water capacity is moderate. 
The content of organic matter is moderately low or 
moderate in the surface layer. 

Permeability is moderate or moderately rapid in the 
Greenwood soil. The available water capacity is very 
high. The content of organic matter also is very high. 
The rooting depth of most plants is limited by an 
apparent seasonal high water table, which is near or 
above the surface in undrained areas. 

Most areas of this unit are wooded. The Amery soil 
is generally not suited to corn and small grain or to 
grasses and legumes for hay and pasture because of 
the stones on the surface. Removing these stones is 
difficult and costly. Because of the wetness, a scarcity 
of suitable drainage outlets, a hazard of frost in late 
spring or early fall, and an extremely acid reaction, the 
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Greenwood soil is generally not suited to cultivated 
crops or pasture. 

The Amery soil is suited to trees. The hazard of 
water erosion, seedling mortality, the equipment 
limitation, and plant competition are management 
concerns. Planting on the contour and carefully 
locating skid roads during harvest minimize water 
erosion. Seedling survival on the steeper south- or 
west-facing slopes can be improved by careful 
planting of vigorous nursery stock. The slope limits the 
selection of log landing sites. Landings can be 
established on suitable nearly level or gently sloping 
adjacent or included soils. Because the slope limits the 
use of conventional equipment, special harvesting and 
planting methods, such as yarding the logs by cable 
and planting seedlings by hand, may be needed. Ruts 
form easily on unsurfaced roads during wet periods. 
Log landings and hau! roads can be stabilized with 
gravel. Competing vegetation, which interferes with 
natural regeneration following harvest, can be 
controlled by herbicides or by mechanical removal. 

Because of the extremely acid condition and the 
high water table, the Greenwood soil is generally 
unsuited to trees. The trees grow so poorly and are so 
poorly shaped that they are barely merchantable at 
best. 

Because of the slope and the slow or very slow 
permeability in the substratum, the Amery soil is 
poorly suited to septic tank absorption fields. The 
slope can be overcome by cutting and filling or by 
installing a trench absorption system on the contour. 
Also, the absorption field can be installed in areas of 
included soils where the slope is less than 15 percent. 

Because of the slope, the Amery soil is poorly 
suited to dwellings. This limitation can be overcome by 
cutting and filling, by installing retaining walls, or by 
designing the dwellings so that one side of the 
basement fronts on the lower part of the slope. Also, 
the dwellings can be constructed in areas of included 
soils where the slope is less than 15 percent. 

Because of the slope, the Amery soil is poorly 
suited to local roads and streets. This limitation can be 
overcome by shaping the roadway through cutting and 
filling. Constructing roads on the contour minimizes 
the amount of cutting required. 

The Greenwood soil is generally unsuited to use as 
a site for septic tank absorption fields, dwellings, or 
local roads and streets, mainly because of the ponding 
and low strength. Overcoming these limitations is 
difficult. A better suited site should be considered. 

The land capability classification is Vile. The 
woodland ordination symbol is 4R (northern red oak) 
for the Amery soil and 2W (black spruce) for the 
Greenwood soil. The primary forest habitat type for the 
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Amery soil is AAt, and the secondary type is AVDe. A 
forest habitat type has not been assigned for the 
Greenwood soil. 


AnA—Anigon silt loam, 0 to 2 percent 
slopes 


This very deep, nearly level, well drained soil is in 
plane areas on outwash plains. Individual areas are 
irregularly shaped and generally range from 10 to 100 
acres in size. 

Typically, the surface layer is dark brown silt loam 
about 5 inches thick. The subsurface layer is pale 
brown silt loam about 2 inches thick. The next layer is 
pale brown, brown, and dark brown silt loam about 11 
inches thick. The subsoil is about 19 inches thick. It is 
dark brown, friable silt loam in the upper part and dark 
brown, friable loam in the lower part. The substratum 
to a depth of 60 inches or more is strong brown, 
stratified very gravelly sand and sand. In places the 
substratum has little or no gravel. In some areas the 
slope is more than 2 percent. 

Included with this soil in mapping are small areas of 
the moderately well drained Brill soils. These soils are 
in the slightly lower positions on the landscape. They 
make up 5 to 10 percent of the unit. 

Permeability is moderate in the silty mantle of the 
Anigon soil, moderate or moderately rapid in the loamy 
lower part of the subsoil, and rapid or very rapid in the 
substratum. The available water capacity is moderate. 
The content of organic matter is moderately low or 
moderate in the surface layer. The surface layer is 
friable and can be easily tilled, but it tends to crust and 
puddle after hard rains or if it is tilled when too wet. 
The rooting depth of most crops is limited by 
droughtiness in the substratum. 

Most areas are used as cropland. This soil is suited 
to corn and small grain and to grasses and legumes 
for hay and pasture. Applying a system of 
conservation tillage and returning crop residue to the 
soil or adding other organic material can help to 
maintain fertility and good tilth and increase the rate of 
water infiltration. 

This soil is suited to pasture. The surface layer is 
subject to crusting, which restricts the emergence of 
the plants. Overgrazing or grazing when the soil is too 
wet causes surface compaction, depletion of the plant 
cover, and an increase in the extent of undesirable 
plant species. Proper stocking rates, pasture rotation, 
measures that improve fertility, and restricted use 
during wet periods help to keep the pasture in good 
condition. 

This soil is suited to trees. The equipment limitation 
and plant competition are management concerns. 
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Ruts form easily on unsurfaced roads during wet 
periods. Log landings and haul roads can be stabilized 
with gravel. Competing vegetation, which interferes 
with natural regeneration following harvest, can be 
controlled by herbicides or by mechanical removal. 

This soil is suited to dwellings. It readily absorbs the 
effluent in septic tank absorption fields. It does not 
adequately filter the effluent, however, because of the 
rapid or very rapid permeability in the substratum. The 
poor filtering capacity can result in the pollution of 
ground water. Mounding the site with suitable filtering 
material helps to overcome the poor filtering capacity. 

Because of the potential for frost action, this soil is 
poorly suited to local roads and streets. The road 
damage caused by frost action can be minimized by 
replacing the upper part of the soil with coarse 
textured base material, such as sand or gravel, and by 
providing adequate roadside ditches, which help to 
drain the roadbed and maintain the natural drainage 
system. 

The land capability classification is Ils in 
nonirrigated areas and | in irrigated areas. The 
woodland ordination symbol is 3L (sugar maple). The 
primary forest habitat type is ACaCi, and the 
secondary type is AAt. 


AnB—Anigon silt loam, 2 to 6 percent 
slopes 


This very deep, gently sloping, well drained soil is in 
plane or slightly convex areas on outwash plains. 
Individual areas are irregularly shaped and generally 
range from 10 to 100 acres in size. 

Typically, the surface layer is dark brown silt loam 
about 8 inches thick. The subsurface layer is pale 
brown silt loam about 3 inches thick. The next layer is 
light brownish gray and dark yellowish brown silt loam 
about 5 inches thick. The subsoil is about 20 inches 
thick. It is dark brown, friable silt loam in the upper part 
and dark brown, friable loam in the lower part. The 
substratum to a depth of 60 inches or more is 
yellowish brown, stratified gravelly sand and sand. In 
places the substratum has little or no gravel. In some 
areas the slope is less than 2 percent or more than 6 
percent. 

Included with this soil in mapping are small areas of 
the moderately well drained Brill soils. These soils are 
in the slightly lower positions on the landscape. They 
make up 5 to 10 percent of the unit. 

Permeability is moderate in the silty mantle of the 
Anigon soil, moderate or moderately rapid in the loamy 
lower part of the subsoil, and rapid or very rapid in the 
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substratum. The available water capacity is moderate. 
The content of organic matter is moderately low or 
moderate in the surface layer. The surface layer is 
friable and can be easily tilled, but it tends to crust and 
puddle after hard rains or if it is tilled when too wet. 
The rooting depth of most crops is limited by 
droughtiness in the substratum. 

Most areas are used as cropland. A few areas are 
used as pasture or woodland. This soil is suited to 
corn and small grain and to grasses and legumes for 
hay and pasture. If cultivated crops are grown, water 
erosion is a slight or moderate hazard. It can be 
controlled by contour farming, contour stripcropping, 
and conservation tillage. Returning crop residue to the 
soil or adding other organic material helps to maintain 
fertility and good tilth, increases the rate of water 
infiltration, and reduces the hazard of water erosion. 

A cover of pasture plants is effective in controlling 
water erosion. The surface layer is subject to crusting, 
which restricts the emergence of the plants. 
Overgrazing or grazing when the soil is too wet causes 
surface compaction, depletion of the plant cover, and 
an increase in the extent of undesirable plant species. 
Proper stocking rates, pasture rotation, measures that 
improve fertility, and restricted use during wet periods 
help to keep the pasture in good condition. 

This soil is suited to trees. The equipment limitation 
and plant competition are management concerns. 
Ruts form easily on unsurfaced roads during wet 
periods. Log landings and haul roads can be stabilized 
with gravel. Competing vegetation, which interferes 
with natural regeneration following harvest, can be 
controlled by herbicides or by mechanical removal. 

This soil is suited to dwellings. It readily absorbs the 
effluent in septic tank absorption fields. It does not 
adequately filter the effluent, however, because of the 
rapid or very rapid permeability in the substratum. The 
poor filtering capacity can result in the pollution of 
ground water. Mounding the site with suitable filtering 
material helps to overcome the poor filtering capacity. 

Because of the potential for frost action, this soil is 
poorly suited to local roads and streets. The road 
damage caused by frost action can be minimized by 
replacing the upper part of the soil with coarse 
textured base material, such as sand or gravel, and by 
providing adequate roadside ditches, which help to 
drain the roadbed and maintain the natural drainage 
system. 

The land capability classification is Ile. The 
woodland ordination symbol is 3L (sugar maple). The 
primary forest habitat type is ACaCi, and the 
secondary type is AAt. 
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AnC2—Anigon silt loam, 6 to 12 percent 
slopes, eroded 


This very deep, sloping, well drained soil is on 
convex side slopes on outwash plains. Individual areas 
are irregularly shaped and generally range from 5 to 
15 acres in size. 

In most cultivated areas on the crest of hills and the 
upper side slopes, water erosion has removed some 
of the original surface fayer. Typically, the remaining 
surface layer is dark brown silt loam about 5 inches 
thick. The subsurface layer is brown silt loam about 3 
inches thick. The next layer is brown, dark yellowish 
brown, and dark brown silt loam about 10 inches thick. 
The subsoil is about 16 inches thick. It is dark brown, 
friable silt loam in the upper part; strong brown, friable 
loam in the next part; and yellowish brown, very friable 
sandy loam in the tower part. The substratum to a 
depth of 60 inches or more is yellowish brown, 
stratified gravelly sand and sand. In places the 
substratum has little or no gravel. In some areas the 
slope is less than 6 percent or more than 12 percent. 

Included with this soil in mapping are small areas of 
the somewhat excessively drained Chetek soils. These 
soils have a loamy mantle. They are in the slightly 
higher positions on the landscape. They make up 10 to 
15 percent of the unit. 

Permeability is moderate in the silty mantle of the 
Anigon soil, moderate or moderately rapid in the loamy 
lower part of the subsoil, and rapid or very rapid in the 
substratum. The available water capacity is moderate. 
The content of organic matter is moderately low or 
moderate in the surface layer. The surface layer is 
friable and can be easily tilled, but it tends to crust and 
puddle after hard rains or if it is tilled when too wet. 
The rooting depth of most crops is limited by 
droughtiness in the substratum. 

Most areas are used as cropland. A few areas are 
used as pasture or woodland. This soil is suited to 
corn and small grain and to grasses and lequmes for 
hay and pasture. If cultivated crops are grown, water 
erosion is a moderate hazard. It can be controlled by 
contour farming, contour stripcropping, and 
conservation tillage. Returning crop residue to the soil 
or adding other organic material helps to maintain 
fertility and good tilth, increases the rate of water 
infiltration, and reduces the hazard of water erosion. 

Acover of pasture plants is effective in controlling 
water erosion. The surface layer is subject to crusting, 
which restricts the emergence of the plants. 
Overgrazing or grazing when the soil is too wet causes 
surface compaction, depletion of the plant cover, and 
an increase in the extent of undesirable plant species. 
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Proper stocking rates, pasture rotation, measures that 
improve fertility, and restricted use during wet periods 
help to keep the pasture in good condition. 

This soil is suited to trees. The equipment limitation 
and plant competition are management concerns. 
Ruts form easily on unsurfaced roads during wet 
periods. Log landings and haul roads can be stabilized 
with gravel. Competing vegetation, which interferes 
with natural regeneration following harvest, can be 
controlled by herbicides or by mechanical removal. 

This soil readily absorbs the effluent in septic tank 
absorption fields. It does not adequately filter the 
effluent, however, because of the rapid or very rapid 
permeability in the substratum. The poor filtering 
capacity can result in the pollution of ground water. 

Because of the slope, this soil is only moderately 
suited to dwellings. This limitation can be overcome by 
cutting and filling, by installing retaining walls, or by 
designing the dwellings so that one side of the 
basement fronts on the lower part of the slope. Also, 
the dwellings can be constructed in areas of included 
soils where the slope is less than 6 percent. 

Because of the potential for frost action, this soil is 
poorly suited to local roads and streets. The road 
damage caused by frost action can be minimized by 
replacing the upper part of the soil with coarse 
textured base material, such as sand or gravel, and by 
providing adequate roadside ditches, which help to 
drain the roadbed and maintain the natural drainage 
system. 

The land capability classification is Ile. The 
woodland ordination symbol is 3L (sugar maple). The 
primary forest habitat type is ACaCi, and the 
secondary type is AAt. 


ApB—Arland fine sandy loam, 2 to 6 
percent slopes 


This moderately deep, gently sloping, well drained 
soil is on ridgetops and side slopes in the uplands. 
Individual areas are irregularly shaped and generally 
range from 5 to 20 acres in size. 

Typically, the surface layer is very dark grayish 
brown fine sandy loam about 10 inches thick. The 
subsurface layer is dark brown fine sandy loam about 
2 inches thick. The next layer is dark brown and dark 
yellowish brown loam about 9 inches thick. The subsoil 
is dark brown, friable sandy loam about 7 inches thick. 
The substratum is yellowish brown sand about 10 
inches thick. Below this to a depth of 60 inches or 
more is sandstone. In places the surface layer is 
sandy loam, loam, or silt ioam. In some areas the 
slope is more than 6 percent. 
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Included with this soil in mapping are small areas of 
the well drained Amery soils. These soils are underlain 
by sandy loam till. They are in positions on the 
landscape similar to those of the Arland soil. They 
make up 5 to 10 percent of the unit. 

Permeability is moderate or moderately rapid in the 
loamy mantle of the Arland soil and moderately slow 
or moderate in the sandstone. The available water 
capacity is low. The content of organic matter is 
moderately low or moderate in the surface layer. The 
surface layer is friable and can be easily tilled 
throughout a wide range in moisture content. The 
rooting depth of most crops is limited by the underlying 
sandstone. 

Most areas are used as cropland. A few areas are 
used as pasture. This soil is suited to corn and small 
grain and to grasses and legumes for hay and pasture. 
In most years crop yields are limited by the low 
available water capacity. If cultivated crops are grown, 
water erosion is a slight or moderate hazard. Also, the 
soil is subject to soil blowing. Conservation tillage and 
field windbreaks help to control water erosion and soil 
blowing. Returning crop residue to the soil or adding 
other organic material helps to maintain fertility and 
good tilth, increases the rate of water infiltration, and 
helps to control water erosion and soil blowing. 

A cover of pasture plants is effective in controlling 
water erosion and soil blowing. Overgrazing can cause 
surface compaction, depletion of the plant cover, and 
an increase in the extent of undesirable plant species. 
Proper stocking rates, pasture rotation, measures that 
improve fertility, and timely deferment of grazing help 
to keep the pasture in good condition. 

This soil is suited to trees. Competing vegetation, 
which interferes with natural regeneration following 
harvest, can be controlled by herbicides or by 
mechanical removal. 

Because of the thin layer of soil over sandstone, 
this unit is poorly suited to septic tank absorption 
fields. The soil readily absorbs but does not 
adequately filter the effluent. The poor filtering capacity 
can result in seepage of untreated effluent into 
crevices and bedding planes in the underlying 
sandstone and possibly into the ground water. 
Mounding the site with suitable filtering material helps 
to overcome the poor filtering capacity. 

This soil is suited to dwellings and local roads and 
streets. 

The land capability classification is lle. The 
woodland ordination symbol is 4A (northern red oak). 
The primary forest habitat type is AAt, and the 
secondary type is ACaCi or AVDe. 
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ApC2—Arland fine sandy loam, 6 to 12 
percent slopes, eroded 


This moderately deep, stoping, well drained soil is 
on knolls and ridges in the uplands. Individual areas 
are irregularly shaped and generally range from 5 to 
40.acres in size. 

In most cultivated areas on the crest of hills and the 
upper side slopes, water erosion has removed some 
of the original surface layer. Typically, the remaining 
surface layer is very dark grayish brown fine sandy 
foam about 8 inches thick. The subsurface layer is 
brown sandy loam about 2 inches thick. The next layer 
is dark brown and reddish brown sandy !oam about 13 
inches thick. The subsoil is reddish brown, friable 
sandy loam about 13 inches thick. Below this to a 
depth of 60 inches or more is sandstone. In places the 
surface layer is sandy loam, loam, or silt loam. In 
some areas the slope is less than 6 percent or more 
than 12 percent. 

Included with this soil in mapping are small areas of 
the well drained Amery soils. These soils are underlain 
by sandy loam till. They are in positions on the 
landscape similar to those of the Arland soil. They 
make up 10 to 15 percent of the unit. 

Permeability is moderate or moderately rapid in the 
loamy mantle of the Arland soil and moderately slow 
or moderate in the sandstone. The available water 
capacity is low. The content of organic matter is 
moderately low or moderate in the surface layer. The 
surface layer is friable and can be easily tilled 
throughout a wide range in moisture content. The 
rooting depth of most crops is limited by the underlying 
sandstone. 

Most areas are used as cropland. A few areas are 
uséd as pasture. This soil is suited to corn and small 
grain and to grasses and legumes for hay and pasture. 
In most years crop yields are limited by the low 
available water capacity. If cultivated crops are grown, 
water erosion is a moderate hazard. Also, the soil is 
subject to soil blowing. Conservation tillage, field 
windbreaks, contour farming, and contour 
stripcropping help to contro) water erosion and soil 
blowing. Returning crop residue to the soil or adding 
other organic material helps to maintain fertility and 
good tilth, increases the rate of water infiltration, and 
helps to contro! water erosion and soil blowing. 

A cover of pasture plants is effective in controlling 
water erosion and soil blowing. Overgrazing can cause 
surface compaction, depletion of the plant cover, and 
an increase in the extent of undesirable plant species. 
Proper stocking rates, pasture rotation, measures that 
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improve fertility, and timely deferment of grazing help 
to keep the pasture in good condition. 

This soil is suited to trees. The equipment limitation 
and plant competition are management concerns. The 
slope limits the selection of log landing sites. Landings 
can be established on suitable nearly level or gently 
sloping adjacent or included soils. Competing 
vegetation, which interferes with natural regeneration 
following harvest, can be controlled by herbicides or 
by mechanical removal. 

Because of the thin layer of soil over sandstone, 
this unit is poorly suited to septic tank absorption 
fields. The soil readily absorbs but does not 
adequately filter the effluent. The poor filtering capacity 
can result in seepage of untreated effluent into 
crevices and bedding planes in the underlying 
sandstone and possibly into the ground water. 

Because of the slope, this soil is only moderately 
suited to dwellings. This limitation can be overcome by 
cutting and filling, by installing retaining walls, or by 
designing the dwellings so that one side of the 
basement fronts on the lower part of the slope. Also, 
the dwellings can be constructed in areas of included 
soils where the slope is less than 6 percent. 

Because of the slope, this soil is only moderately 
suited to local roads and streets. This limitation can be 
overcome by shaping the roadway through cutting and 
filling. Constructing roads on the contour minimizes 
the amount of cutting required. 

The land capability classification is Ile. The 
woodland ordination symbol is 4A (northern red oak). 
The primary forest habitat type is AAt, and the 
secondary type is ACaCi or AVDe. 


ApD—Arland fine sandy loam, 12 to 25 
percent slopes 


This moderately deep, moderately steep and steep, 
well drained soil is on knolls and ridges in the uplands. 
Individual areas are irregularly shaped and generally 
range from 5 to 50 acres in size. 

Typically, the surface layer is very dark grayish 
brown fine sandy loam about 7 inches thick. The 
subsurface layer is brown sandy loam about 4 inches 
thick. The next layer is brown and dark yellowish 
brown loam about 4 inches thick. The subsoil is about 
19 inches thick. It is friable. It is dark brown loam in the 
upper part and strong brown sandy loam in the lower 
part. Sandstone is at a depth of about 34 inches. in 
places the surface layer is sandy loam, loam, or silt 
loam. In some areas the slope is less than 12 percent. 

included with this soil in mapping are small areas of 
the well drained Amery soils. These soils are underlain 
by sandy loam till. They are in positions on the 
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landscape similar to those of the Arland soil. They 
make up 10 to 15 percent of the unit. 

Permeability is moderate or moderately rapid in the 
loamy mantle of the Arland soil and moderately slow 
or moderate in the sandstone. The available water 
capacity is low. The content of organic matter is 
moderately low or moderate in the surface layer. The 
surface layer is friable and can be easily tilled 
throughout a wide range in moisture content. The 
rooting depth of most crops is limited by the underlying 
sandstone. 

Most areas are used as pasture or are wooded. 
This soil is suited to corn and small grain and to 
grasses and legumes for hay and pasture. In most 
years crop yields are limited by the low available water 
capacity. If cultivated crops are grown, water erosion is 
a severe hazard. Also, the soil is subject to soil 
blowing. Contour farming, contour stripcropping, crop 
rotations that include grasses and legumes, and 
conservation tillage help to control water erosion and 
soil blowing. Returning crop residue to the soil or 
adding other organic material helps to maintain fertility 
and goad tilth, increases the rate of water infiltration, 
and helps to control water erosion and soil blowing. 

A cover of pasture plants is effective in controlling 
water erosion and soil blowing. Overgrazing can cause 
surface compaction, depletion of the plant cover, and 
an increase in the extent of undesirable plant species. 
Proper stocking rates, pasture rotation, measures that 
improve fertility, and timely deferment of grazing help 
to keep the pasture in good condition. 

This soil is suited to trees. The hazard of water 
erosion, seedling mortality, the equipment limitation, 
and plant competition are management concerns. 
Planting on the contour and carefully locating skid 
roads during harvest minimize water erosion. Seedling 
mortality on the steeper south- or west-facing slopes 
can be minimized by using harvest methods that leave 
some mature trees to provide shade and protection 
and by planting vigorous nursery stock in the early 
spring, when the soil is moist. The slope limits the 
selection of log landing sites. Landings can be 
established on suitable nearly level or gently sloping 
adjacent or included soils. Because the slope limits the 
use of conventional equipment, special harvesting and 
planting methods, such as yarding the logs by cable 
and planting seedlings by hand, may be needed. 
Competing vegetation, which interferes with natural 
regeneration following harvest, can be controlled by 
herbicides or by mechanical removal. 

Because of the slope and the thin layer of soil over 
sandstone, this unit is generally unsuited to septic tank 
absorption fields. The soil readily absorbs but does not 
adequately filter the effluent. The poor filtering capacity 
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can result in seepage of untreated effluent into 
crevices and bedding planes in the underlying 
sandstone and possibly into the ground water. 

Because of the slope, this soil is poorly suited to 
dwellings. This limitation can be overcome by cutting 
and filling or by installing retaining walls. Also, the 
dwellings can be designed so that one side of the 
basement fronts on the lower part of the slope. 

Because of the slope, this soil is poorly suited to 
local roads and streets. This limitation can be 
overcome by shaping the roadway through cutting and 
filling. Constructing roads on the contour minimizes 
the amount of cutting required. 

The land capability classification is |Ve. The 
woodland ordination symbol is 4R (northern red oak). 
The primary forest habitat type is AAt, and the 
secondary type is ACaCi or AVDe. 


AsB—Ariand silt loam, 2 to 6 percent 
slopes 


This moderately deep, gently sloping, well drained 
soil is on ridgetops and side slopes in the uplands. 
Individual areas are irregularly shaped and generally 
range from 5 to 20 acres in size. 

Typically, the surface layer is dark brown silt loam 
about 8 inches thick. The subsurface layer also is dark 
brown silt loam. it is about 3 inches thick. The next 
layer is dark yellowish brown and dark brown silt loam 
about 4 inches thick. The subsoil is about 15 inches 
thick. It is friable. It is dark yellowish brown silt loam in 
the upper part, reddish brown loam in the next part, 
and yellowish red sandy loam in the lower part. The 
substratum is brownish yellow sand about 6 inches 
thick. Below this to a depth of 60 inches or more is 
sandstone. In places the subsoil is sandy clay loam. in 
some areas the surface layer is loam. In other areas 
the slope is more than 6 percent. 

Included with this soil in mapping are small areas of 
the well drained Santiago soils. These soils are 
underlain by sandy loam till. They are in positions on 
the landscape similar to those of the Arland soil. They 
make up 5 to 10 percent of the unit. 

Permeability is moderate in the silty mantle of the 
Arland soil, moderate or moderately rapid in the loamy 
lower part of the subsoil, and moderately slow or 
moderate in the sandstone. The available water 
capacity is low. The content of organic matter is 
moderately low or moderate in the surface layer. The 
surface layer is friable and can be easily tilled, but it 
tends to crust and puddle after hard rains or if it is 
tilled when too wet. The rooting depth of most crops is 
limited by the underlying sandstone. 

Most areas are used as cropland. This soil is suited 
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to corn and small grain and to grasses and legumes 
for hay and pasture. If cultivated crops are grown, 
water erosion is a slight or moderate hazard. It can be 
controlled by contour farming, contour stripcropping, 
and conservation tillage. Returning crop residue to the 
soil or adding other organic material helps to maintain 
fertility and good tilth, increases the rate cf water 
infiltration, and reduces the hazard of water erosion. 

A cover of pasture plants is effective in controlling 
water erosion. The surface layer is subject to crusting, 
which restricts the emergence of the plants. 
Overgrazing or grazing when the soil is too wet causes 
surface compaction, depletion of the plant cover, and 
an increase in the extent of undesirable plant species. 
Proper stocking rates, pasture rotation, measures that 
improve fertility, and timely deferment of grazing help 
to keep the pasture in good condition. 

This soil is suited to trees. Competing vegetation, 
which interferes with natural regeneration following 
harvest, can be controlled by herbicides or by 
mechanical removal. 

Because of the thin layer of soil over sandstone, 
this unit is poorly suited to septic tank absorption 
fields. The soil readily absorbs but does not 
adequately filter the effluent. The poor filtering capacity 
can result in seepage of untreated effluent into 
crevices and bedding planes in the underlying 
sandstone and possibly into the ground water. 
Mounding the site with suitable filtering material helps 
to overcome the poor filtering capacity. 

This soil is suited to dwellings and local roads and 
streets. 

The land capability classification is lle. The 
woodland ordination symbol is 4A (northern red oak). 
The primary forest habitat type is ACaCi, and the 
secondary type is AAt. 


AsC2—Arland silt loam, 6 to 12 percent 
slopes, eroded 


This moderately deep, sloping, well drained soil is 
on knolls and ridges in the uplands. Individual areas 
are irregularly shaped and generally range from 5 to 
30 acres in size. 

In most cultivated areas on the crest of hills and the 
upper side slopes, water erosion has removed some 
of the original surface layer. Typically, the remaining 
surface layer is dark brown silt loam about 9 inches 
thick. The next layer is dark yellowish brown and dark 
brown silt loam about 4 inches thick. The subsoil is 
about 20 inches thick. It is dark brown, friable silt loam 
in the upper part and reddish brown and yellowish red, 
friable sandy loam in the lower part. The substratum is 
brownish yellow sand about 5 inches thick. Below this 
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to a depth of 60 inches or more is sandstone. In 
places the subsoil is sandy clay loam. In some areas 
the surface layer is loam. In other areas the slope is 
less than 6 percent or more than 12 percent. 

Included with this soil in mapping are small areas of 
the well drained Santiago soils. These soils are 
underlain by sandy loam till. They are in the slightly 
higher positions on the landscape. They make up 5 to 
15 percent of the unit. 

Permeability is moderate in the silty mantle of the 
Arland soil, moderate or moderately rapid in the loamy 
lower part of the subsoil, and moderately slow or 
moderate in the sandstone. The available water 
capacity is low. The content of organic matter is 
moderately low or moderate in the surface layer. The 
surface layer is friable and can be easily tilled, but it 
tends to crust and puddle after hard rains or if it is 
tilled when too wet. The rooting depth of most crops is 
limited by the underlying sandstone. 

Most areas are used as cropland. This soil is suited 
to corn and small grain and to grasses and legumes 
for hay and pasture. If cultivated crops are grown, 
water erosion is a moderate hazard. \t can be 
controlled by contour farming, contour stripcropping, 
and conservation tillage. Returning crop residue to the 
soil or adding other organic material helps to maintain 
fertility and good tilth, increases the rate of water 
infiltration, and reduces the hazard of water erosion. 

A cover of pasture plants is effective in controlling 
water erosion. The surface layer is subject to crusting, 
which restricts the emergence of the plants. 
Overgrazing or grazing when the soil is too wet causes 
surface compaction, depletion of the plant cover, and 
an increase in the extent of undesirable plant species. 
Proper stocking rates, pasture rotation, measures that 
improve fertility, and restricted use during wet periods 
help to keep the pasture in good condition. 

This soil is suited to trees. The equipment limitation 
and plant competition are management concerns. The 
slope limits the selection of log landing sites. Landings 
can be established on suitable nearly level or gently 
sloping adjacent or included soils. Competing 
vegetation, which interferes with natural regeneration 
following harvest, can be controlled by herbicides or 
by mechanical removal. 

Because of the thin layer of soil over sandstone, 
this unit is poorly suited to septic tank absorption 
fields. The soil readily absorbs but does not 
adequately filter the effluent. The poor filtering capacity 
can result in seepage of untreated effluent into 
crevices and bedding planes in the underlying 
sandstone and possibly into the ground water. 

Because of the slope, this soil is only moderately 
suited to dwellings. This limitation can be overcome by 


Soil Survey of 


cutting and filling, by installing retaining walls, or by 
designing the dwellings so that one side of the 
basement fronts on the lower part of the slope. Also, 
the dwellings can be constructed in areas of included 
soils where the slope is less than 6 percent. 

Because of the slope, this soil is only moderately 
suited to local roads and streets. This limitation can be 
overcome by shaping the roadway through cutting and 
filling. Constructing roads on the contour minimizes 
the amount of cutting required. Also, the road can be 
built in the less sloping included areas. 

The land capability classification is Ile. The 
woodland ordination symbol is 4A (northern red oak). 
The primary forest habitat type is ACaCi, and the 
secondary type is AAt. 


Au—Auburndale silt loam, 0 to 2 percent 
slopes 


This very deep, nearly level, poorly drained soil is 
on plane and concave slopes in depressions and 
drainageways on ground moraines. It is subject to 
ponding. Individual areas are elongated or irregularly 
shaped and generally range from 10 to 50 acres in 
size. 

Typically, the surface layer is very dark grayish 
brown silt loam about 5 inches thick. The subsurface 
layer is grayish brown, mottled silt loam about 7 inches 
thick. The subsoil is grayish brown, mottled, friable silt 
loam about 34 inches thick. The substratum to a depth 
of 60 inches or more is dark brown, mottled sandy 
loam. In places stones are on the surface. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Ailmena soils. These 
soils are in the slightly higher positions on the 
landscape. They make up 5 to 10 percent of the unit. 

Permeability is moderate in the silty mantte of the 
Auburndale soi! and moderately slow or moderate in 
the till. The available water capacity is high. The 
content of organic matter is high or very high in the 
surface layer. The rooting depth of most plants is 
limited by a perched seasonal high water table, which 
is near or above the surface in undrained areas. 

Most areas are used as unimproved pasture or as 
woodland. Undrained areas generally are not suited to 
cultivated crops because of the wetness and the frost 
hazard. Drained areas are suited to corn and small 
grain and to grasses and legumes for hay and pasture. 
The number of frost-free days per growing season is 
limited. Planting early maturing crop varieties or 
growing.corn for silage helps to overcome the frost 
hazard. 

This soil is poorly suited to pasture unless it is 
drained. Establishing or maintaining improved pasture 
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is difficult because of the wetness. Grazing is limited to 
the short periods when the soil is dry. The native 
vegetation generally is of poor quality for forage. 

This soil is suited to trees. The equipment limitation, 
seedling mortality, the windthrow hazard, and plant 
competition are management concerns. Because of 
the wetness, planting on prepared ridges generally is 
needed if natural regeneration is unreliable. Selecting 
vigorous nursery stock for planting reduces the 
seedling mortality rate. Wetness and low soil strength 
frequently limit access by machinery to the dry 
summer months or to periods when the soil is frozen 
or the snow cover is thick. Ruts form easily on 
unsurfaced roads during wet periods. Log landings 
and haul roads can be stabilized with gravel. 
Harvesting by clear-cut or area-selection methods 
helps to prevent windthrow of the remaining trees. 
Competing vegetation, which interferes with natural 
regeneration following harvest, can be controlled by 
herbicides or by mechanical removal. 

This soil is generally unsuited to use as a site for 
septic tank absorption fields, dwellings, or local roads 
and streets, mainly because of the ponding. 
Overcoming this hazard is difficult. A better suited site 
should be considered. 

The land capability classification is Viw in undrained 
areas. The woodland ordination symbol is 2W (red 
maple). A forest habitat type has not been assigned. 


Ba—Barronett silt loam, 0 to 2 percent 
slopes 


This very deep, nearly level, poorly drained soil is in 
plane or slightly concave areas on glacial lake plains. It 
is subject to ponding and rare flooding. Individual 
areas are irregularly shaped and generally range from 
20 to 100 acres in size. 

Typically, the surface layer is very dark brown silt 
loam about 8 inches thick. The subsurface layer is light 
brownish gray, mottled silt loam about 5 inches thick. 
The subsoil is light brownish gray, mottled, friable silt 
loam about 23 inches thick. The substratum to a depth 
of 60 inches or more is light brownish gray, mottled silt 
loam. In places the surface layer is loam or muck. 

Included with this soil in mapping are smail areas of 
the somewhat poorly drained Comstock soils. These 
soils are in the slightly higher positions on the 
landscape. They make up 5 to 10 percent of the unit. 

Permeability is moderate in the subsoil of the 
Barronett soil and moderately slow in the substratum. 
The available water capacity is very high. The content 
of organic matter is moderate or high in the surface 
layer. The surface layer is friable but tends to crust or 
puddle after hard rains or if it is tilled when too wet. 
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The rooting depth of most crops is limited by an 
apparent seasonal high water table, which is near or 
above the surface in undrained areas. 

Mast areas are used as cropland. Some areas are 
used as wetland wildlife habitat. A few areas are used 
as pasture or woodland. If drained, this soil is suited to 
corn and small grain and to grasses and fequmes for 
hay and pasture. Dikes and diversions help to prevent 
flooding and ponding. Land smoothing, diversions, and 
interceptor subsurface drains help to remove excess 
water. Restrictive soil layers may hinder the movement 
of water to tile drains. If drainage tile is installed, silt 
enters the tile lines unless a suitable filter is used to 
cover the tile. Applying a system of conservation tillage 
and returning crop residue to the soil or adding other 
organic material can help to maintain fertility and tilth 
and increase the rate of water infiltration. The number 
of frost-free days per growing season is limited. 
Planting early maturing crop varieties or growing corn 
for silage helps to overcome the frost hazard. 

This soil is suited to pasture. The surface layer is 
subject to crusting, which restricts the emergence of 
the plants. Alfalfa is generafly short lived because of 
the seasonal high water table, the flooding, and the 
winterkill caused by frost heave. Red clover is 
generally grown. Overgrazing or grazing when the soil 
is too wet causes surface compaction, depletion of the 
plant cover, and an increase in the extent of 
undesirable species. Proper stocking rates, pasture 
rotation, measures that improve fertility, and timely 
deferment of grazing help to keep the pasture in good 
condition. 

This soil is suited to trees. The equipment limitation, 
seedling mortality, the windthrow hazard, and plant 
competition are management concerns. Because of 
the wetness, planting on prepared ridges generally is 
needed if natural regeneration is unreliable. Selecting 
vigorous nursery stock for planting reduces the 
seedling mortality rate. Wetness and low soil strength 
frequently limit access by machinery to the dry 
summer months or to periods when the soil is frozen 
or the snow cover is thick. Ruts form easily on 
unsurfaced roads during wet periods. Log landings 
and haul roads can be stabilized with gravel. 
Harvesting by clear-cut or area-selection methods 
helps to prevent windthrow of the remaining trees. 
Competing vegetation, which interferes with natural 
regeneration following harvest, can be controlled by 
herbicides or by mechanical removal. 

This soil is generally unsuited to use as a site for 
septic tank absorption fields, dwellings, or local roads 
and streets, mainly because of the flooding and the 
ponding. Overcoming these limitations is difficult. A 
better suited site should be considered. 
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The land capability classification is IIlw in drained 
areas and Viw in undrained areas. The woodland 
ordination symbol is 2W (tamarack). A forest habitat 
type has not been assigned. 


Be—Beseman peat, 0 to 1 percent slopes 


This very deep, nearly level, very poorly drained soil 
is in depressions on ground moraines and in lacustrine 
basins. It is subject to ponding. Individual areas are 
oblong and generally range from 10 to 60 acres in 
size. 

Typically, the upper layer is dark brown peat about 3 
inches thick. The lower layers are black and dark 
reddish brown muck about 28 inches thick. The 
substratum to a depth of 60 inches or more is very 
dark grayish brown and grayish brown silt loam. In 
some areas the surface layer is mucky peat or muck. 

Included with this soil in mapping are small areas of 
the poorly drained and very poorly drained Barronett 
and very poorly drained Seelyeville soils. Barronett 
soils formed in silty lacustrine deposits. They are in the 
slightly higher positions on the landscape. Seelyeville 
soils formed in herbaceous organic material more than 
51 inches thick. They are in positions on the landscape 
similar to those of the Beseman soil. Included soils 
make up 5 to 15 percent of the unit. 

Permeability is moderate or moderately rapid in the 
organic part of the Beseman soil and moderately slow 
in the substratum. The available water capacity is very 
high. The content of organic matter also is very high. 
The rooting depth of most plants is limited by an 
apparent seasonal high water table, which is at or 
above the surface in undrained areas. 

Most areas support wetland vegetation. Because of 
the wetness, a scarcity of suitable drainage outlets, 
and the hazard of frost in late spring or early fall, this 
soil is generally not suited to cultivated crops or 
pasture. If drained and cultivated, it is subject to 
burning and subsidence. Also, it is subject to soil 
blowing. 

Because of the extremely acid condition and the 
high water table, this soil is generally unsuited to trees. 
The trees grow so poorly and are so poorly shaped 
that they are barely merchantable at best. 

This soil is generally unsuited to use as a site for 
septic tank absorption fields, dwellings, or local roads 
and streets, mainly because of the ponding. 
Overcoming this hazard is difficult. A better suited site 
should be considered. 

The land capability classification is VIlw in 
undrained areas. The woodland ordination symbol is 
3W (black spruce), A forest habitat type has not been 
assigned. 
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BpA—Brill silt loam, 0 to 3 percent slopes 


This very deep, nearly level and gently sloping, 
moderately well drained soil is in plane or slightly 
concave areas on outwash plains and stream terraces. 
Individual areas are irregularly shaped and generally 
range from 5 to 50 acres in size. 

Typically, the surface layer is dark brown silt loam 
about 7 inches thick. The subsurface layer is brown silt 
loam about 4 inches thick. The next layer is brown and 
dark yellowish brown silt loam about 8 inches thick. 
The subsoil is about 19 inches thick. It is mottled and 
friable. The upper part is dark brown silt loam, and the 
lower part is dark brown loam. The substratum to a 
depth of 60 inches or more is yellowish red, stratified 
gravelly sand and sand. In some areas the slope is 
more than 3 percent. 

Included with this soil in mapping are small areas of 
the well drained Anigon and somewhat poorly drained 
Poskin soils. Anigon soils are in the slightly higher 
positions on the landscape. Poskin soils are in the 
slightly lower positions. Included soils make up 5 to 15 
percent of the unit. 

Permeability is moderate in the silty mantle of the 
Brill soil, moderate or moderately rapid in the loamy 
lower part of the subsoil, and rapid or very rapid in the 
substratum. The available water capacity is moderate. 
The content of organic matter is moderate in the 
surface layer. The surface layer is friable and can be 
easily tilled, but it tends to crust and puddle after hard 
rains or if it is tilled when too wet. The rooting depth of 
most crops is limited by droughtiness in the 
substratum. There is no seasonal high water table 
within a depth of 6 feet, but there is a seasonal zone of 
near saturation at a depth ranging from 1.5 to 3.5 feet. 

Most areas are used as cropland. This soil is suited 
to corn and small grain and to grasses and legumes 
for hay and pasture. Applying a system of 
conservation tillage and returning crop residue to the 
soil or adding other organic material can help to 
maintain fertility and good tilth and increase the rate of 
water infiltration. 

This soil is suited to pasture. The surface layer is 
subject to crusting, which restricts the emergence of 
the plants. Overgrazing or grazing when the soil is too 
wet causes surface compaction, depletion of the plant 
cover, and an increase in the extent of undesirable 
plant species. Proper stocking rates, pasture rotation, 
measures that improve fertility, and restricted use 
during wet periods help to keep the pasture in good 
condition. 

This soil is suited to trees. The equipment limitation 
and plant competition are management concerns. 
Ruts form easily on unsurfaced roads during wet 
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periods. Log landings and haul roads can be stabilized 
with gravel. Competing vegetation, which interferes 
with natural regeneration following harvest, can be 
controlled by herbicides or by mechanical removal. 

This soil is suited to dwellings. It readily absorbs the 
effluent in septic tank absorption fields. It does not 
adequately filter the effluent, however, because of the 
rapid or very rapid permeability in the substratum. The 
poor filtering capacity can result in the pollution of 
ground water. Mounding the site with suitable filtering 
material helps to overcome the poor filtering capacity. 
Also, the effluent can be pumped to an absorption field 
on a better suited soil in some nearby areas. 

Because of the potential for frost action, this soil is 
poorly suited to local roads and streets. The road 
damage caused by frost action can be minimized by 
replacing the upper part of the soil with coarse 
textured base material, such as sand or gravel, and by 
providing adequate roadside ditches, which help to 
drain the roadbed and maintain the natural drainage 
system. 

The land capability classification is Ils in 
nonirrigated areas and | in irrigated areas. The 
woodland ordination symbol is 3L (sugar maple). The 
primary forest habitat type is ACaCi, and the 
secondary type is AAt. 


CaC2—Campia silt loam, 6 to 12 percent 
slopes, eroded 


This very deep, sloping, well drained soil is on side 
slopes and in convex areas on glacial lake plains. 
Individual areas are irregularly shaped and generally 
range from 5 to 50 acres in size. 

In most cultivated areas on the crest of hills and the 
upper side slopes, water erosion has removed some 
of the original surface layer. Typically, the remaining 
surface layer is dark brown silt loam about 9 inches 
thick. The next layer is brown and dark brown silt loam 
about 10 inches thick. The subsoil is reddish brown, 
friable silt loam about 15 inches thick. The substratum 
to a depth of 60 inches or more is reddish brown silt 
loam. In places the slope is less than 6 percent or 
more than 12 percent. 

Included with this soil in mapping are small areas of 
the moderately well drained Crystal Lake soils. These 
soils are in positions on the landscape similar to those 
of the Campia soil. They make up 10 to 15 percent of 
the unit. 

Permeability is moderate in the subsoil of the 
Campia soil and moderately slow in the substratum. 
The available water capacity is high. The content of 
organic matter is moderately low or moderate in the 
surface layer. The surface layer is friable and can be 
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easily tilled, but it tends to crust and puddle after hard 
rains or if it is tilled when too wet. 

Most areas are used as cropland. This soil is suited 
to corn and small grain and to grasses and legumes 
for hay and pasture. If cultivated crops are grown, 
water erosion is a moderate hazard. It can be 
controlled by contour farming, contour stripcropping, 
and conservation tillage. Returning crop residue to the 
soil or adding other organic material helps to maintain 
fertility and good tilth, increases the rate of water _ 
infiltration, and reduces the hazard of water erosion. 

A cover of pasture plants is effective in controlling 
water erosion. The surface layer is subject to crusting, 
which restricts the emergence of the plants. 
Overgrazing or grazing when the soil is too wet causes 
surface compaction, depletion of the plant cover, and 
an increase in the extent of undesirable plant species. 
Proper stocking rates, pasture rotation, measures that 
improve fertility, and restricted use during wet periods 
help to keep the pasture in good condition. 

This soil is suited to trees. The equipment limitation 
and plant competition are management concerns. 
Ruts form easily on unsurfaced roads during wet 
periods. Log landings and haul roads can be stabilized 
with gravel. Competing vegetation, which interferes 
with natural regeneration following harvest, can be 
controlled by herbicides or by mechanical removal. 

Because of the moderate permeability and the 
slope, this soil is only moderately suited to septic tank 
absorption fields. Increasing the size of the absorption 
field may overcome the restricted permeability in some 
areas. The slope can be overcome by cutting and 
filling or by installing a trench absorption system on 
the contour. Also, in some places the absorption field 
can be installed in areas of included soils where the 
slope is less than 6 percent. 

Because of the slope, this soil is anly moderately 
suited to dwellings. This limitation can be overcome by 
cutting and filling, by installing retaining walls, or by 
designing the dwellings so that one side of the 
basement fronts on the lower part of the slope. Also, 
the dwellings can be constructed in areas of included 
soils where the slope is less than 6 percent. 

Because of low strength and the potential for frost 
action, this soil is poorly suited to local roads and 
streets. These limitations can be overcome by 
replacing the upper part of the soil with coarse 
textured base material, such as sand or gravel. Low 
strength also can be overcome by increasing the 
thickness of pavement or base material. 

The land capability classification is Ille. The 
woodland ordination symbol is 3L (sugar maple). The 
primary forest habitat type is ACaCi, and the 
secondary type is AAt. 
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Cb—Capitola muck, 0 to 2 percent slopes 


This very deep, nearly level, poorly drained soil is in 
depressions and drainageways on ground moraines. It 
is subject to ponding. Individual areas are long and 
narrow or irregularly shaped and generally range from 
5 to 30 acres in size. 

Typically, the surface layer is black muck about 3 
inches thick. It is underlain by about 4 inches of black 
silt loam. The subsoil is about 29 inches thick. It is dark 
grayish brown and light brownish gray, mottled, friable 
silt loam in the upper part and dark brown, mottled, 
friable sandy loam in the lower part. The substratum to 
a depth of 60 inches or more is dark brown, mottled 
sandy loam. In some areas stones are on the surface. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Magnor soils. These 
soils are in the slightly higher positions on the 
landscape. They make up 5 to 10 percent of the unit. 

Permeability is moderate in the subsoil of the 
Capitola soil and moderately slow in the substratum. 
The available water capacity is moderate. The content 
of organic matter is very high in the surface layer. The 
rooting depth of most plants is limited by a perched 
seasonal high water table, which is near or above the 
surface in undrained areas. 

Most areas are used as unimproved pasture or as 
woodland. Undrained areas generally are not suited to 
cultivated crops because of the wetness and the frost 
hazard. Drained areas are suited to corn and small 
grain and to grasses and legumes for hay and pasture. 
The number of frost-free days per growing season is 
limited. Planting early maturing crop varieties or 
growing corn for silage helps to overcome the frost 
hazard. 

This soil is poorly suited to pasture unless it is 
drained. Establishing or maintaining improved pasture 
is difficult because of the wetness. Grazing is limited to 
short periods when the soil is dry. The native 
vegetation generally is of poor quality for forage. 

This soil is suited to trees. The equipment limitation, 
seedling mortality, the windthrow hazard, and plant 
competition are management concerns. Because of 
the wetness, hand planting or machine planting on 
prepared ridges generally is needed if natural 
regeneration is unreliable. Selecting vigorous nursery 
stock for planting reduces the seedling mortality rate. 
Wetness and low soil strength frequently limit access 
by machinery to the dry summer months or to periods 
when the soil is frozen or the snow cover is thick. Ruts 
form easily on unsurfaced roads during wet periods. 
Log landings and haul roads can be stabilized with 
gravel. Harvesting by clear-cut or area-selection 
methods helps to prevent windthrow of the remaining 
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trees. Competing vegetation, which interferes with 
natural regeneration following harvest, can be 
controlled by herbicides or by mechanical removal. 

This soil is generally unsuited to use as a site for 
septic tank absorption fields, dwellings, or local roads 
and streets, mainly because of the pondirig. 
Overcoming this hazard is difficult. A better suited site 
should be considered. 

The land capability classification is Viw in undrained 
areas. The woodland ordination symbol is 7W (balsam 
fir). A forest habitat type has not been assigned. 


CkA—Chetek sandy loam, 0 to 2 percent 
slopes 


This very deep, nearly level, somewhat excessively 
drained soil is in plane areas on outwash plains and 
stream terraces. Individual areas are irregularly 
shaped and generally range from § to 40 acres in size. 

Typically, the surface layer is dark brown sandy 
loam about 9 inches thick. The subsoil is about 10 
inches thick. It is dark brown, friable sandy loam in the 
upper part and reddish brown, very friable gravelly 
loamy sand in the lower part. The substratum to a 
depth of 60 inches or more is dark yellowish brown, 
stratified gravelly sand and sand. In places the depth 
to sand and gravel is more than 24 inches. In some 
areas the siope is more than 2 percent. 

Inctuded with this soil in mapping are small areas of 
the excessively drained Menahga soils. These soils 
are sandy throughout. They are in positions on the 
landscape similar to those of the Chetek soil. They 
make up 2 to 10 percent of the unit. 

Permeability is moderate or moderately rapid in the 
loamy mantle of the Chetek soil and rapid or very 
rapid in the sandy outwash. The available water 
capacity is low. The content of organic matter is 
moderately low or moderate in the surface layer. The 
surface layer is friable and can be easily tilled 
throughout a wide range in moisture content. The 
rooting depth of most crops is limited by droughtiness 
in the substratum. 

Most areas are used as cropland. Some areas are 
used as pasture or woodland. Some areas have been 
planted to pine trees. This soil is suited to corn and 
small grain and to grasses and legumes for hay and 
pasture. If irrigated, it is suited to vegetables, such as 
snap beans, potatoes, sweet corn, and peas (fig. 8). In 
most years crop yields are limited by the low available 
water capacity. If cultivated crops are grown, soil 
blowing is a hazard. It can be controlled by 
conservation tillage, field windbreaks, and winter cover 
crops. Returning crop residue to the soil or adding 
other organic material minimizes the amount of water 
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Figure 6.—-Irrigated snap beans in an area of Chetek sandy loam, 0 to 2 percent slopes, Irrigation is important in areas of this soil 
that are used for specialty crops. 


lost through evaporation, helps to maintain fertility, 
increases the rate of water infiltration, and reduces the 
susceptibility to soil blowing. 

A cover of pasture plants is effective in controlling 
soil blowing. Overgrazing can cause surface 
compaction, depletion of the plant cover, and an 
increase in the extent of undesirable plant species. 
Proper stocking rates, pasture rotation, measures that 
improve fertility, and timely deferment of grazing help 
to keep the pasture in good condition. 

This soil is suited to trees. Competing vegetation, 
which interferes with natural regeneration following 
harvest, can be controlled by herbicides or by 
mechanical removal. 

This soil is suited to dwellings and to local roads 
and streets. It readily absorbs the effluent in septic 
tank absorption fields. It does not adequately filter the 
effluent, however, because of the rapid or very rapid 
permeability in the substratum. The poor filtering 
capacity can result in the pollution of ground water. 

The land capability classification is IIIs in 


nonirrigated areas and IIs in irrigated areas. The 
woodland ordination symbol is 6A (jack pine). The 
primary forest habitat type is AVDe, and the 
secondary type is AAt or PAm. 


CkB—Chetek sandy loam, 2 to 6 percent 
slopes 


This very deep, gently sloping, somewhat 
excessively drained soil is in plane or slightly convex 
areas on outwash plains and stream terraces. 
Individual areas are irregularly shaped and generally 
range from 10 to 80 acres in size. 

Typically, the surface layer is dark brown sandy 
loam about 10 inches thick. The subsoil is about 10 
inches thick. It is dark brown, friable sandy loam in the 
upper part and reddish brown, very friable gravelly 
loamy sand in the lower part. The substratum to a 
depth of 60 inches or more is yellowish brown, 
stratified gravelly sand and sand. In places the lower 
part of the subsoil is sandy loam. In some areas the 
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depth to sand and gravel is more than 24 inches. Ina 
few areas the slope is less than 2 percent or more 
than 6 percent. 

Included with this soil in mapping are smail areas of 
the excessively drained Menahga soils. These soils 
are sandy throughout. They are in positions on the 
landscape similar to those of the Chetek soil. They 
make up 2 to 10 percent of the unit. 

Permeability is moderate or moderately rapid in the 
loamy mantle of the Chetek soil and rapid or very 
rapid in the sandy outwash. The available water 
capacity is low. The content of organic matter is 
moderately low or moderate in the surface layer. The 
surface layer is friable and can be easily tilled 
throughout a wide range in moisture content. The 
rooting depth of most crops is limited by droughtiness 
in the sandy part of the subsoil and in the substratum. 

Most areas are used as cropland. Some areas are 
used as pasture or woodland. Some areas have been 
planted to pine trees. This soil is suited to corn and 
small grain and to grasses and legumes for hay and 
pasture. If irrigated, it is suited to vegetables, such as 
snap beans, potatoes, sweet corn, and peas. In most 
years crop yields are limited by the low available water 
capacity, If cultivated crops are grown, water erosion is 
a slight or moderate hazard. Also, the soil is subject to 
soil blowing. Most areas have slopes that are too short 
and too irregular for stripcropping or contour farming. 
Conservation tillage, field windbreaks, and winter 
cover crops help to control water erosion and soil 
blowing. Returning crop residue to the soil or adding 
other organic material helps to maintain fertility and 
good tilth, increases the rate of water infiltration, and 
helps to control water erosion and soil blowing. 

A cover of pasture plants is effective in controlling 
water erosion and soil blowing. Overgrazing can cause 
surface compaction, depletion of the plant cover, and 
an increase in the extent of undesirable plant species. 
Proper stocking rates, pasture rotation, measures that 
improve fertility, and timely deferment of grazing help 
to keep the pasture in good condition. 

This soil is suited to trees. Competing vegetation, 
which interferes with natural regeneration following 
harvest, can be controlled by herbicides or by 
mechanical removal. 

This soil is suited to dwellings and to local roads 
and streets. It readily absorbs the effluent in septic 
tank absorption fields. It does not adequately filter the 
effluent, however, because of the rapid or very rapid 
permeability in the substratum. The poor filtering 
capacity can result in the pollution of ground water. 

The land capability classification is Hle in 
nonirrigated areas and lle in irrigated areas. The 
woodland ordination symbol is 6A (jack pine). The 
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primary forest habitat type is AVDe, and the 
secondary type is AAt or PAm. 


CkC2—Chetek sandy loam, 6 to 12 
percent slopes, eroded 


This very deep, sloping, somewhat excessively 
drained soil is on side slopes and in convex areas on 
outwash plains and stream terraces. Individual areas 
are irregularly shaped and generally range from 5 to 
25 acres in size. 

In most cultivated areas on the crest of hills and the 
upper side slopes, water erosion has removed some 
of the original surface layer. Typically, the remaining 
surface layer is dark brown sandy loam about 4 inches 
thick. The subsoil is about 14 inches thick. It is brown 
and dark brown, friable sandy loam in the upper part 
and reddish brown, very friable gravelly loamy sand in 
the lower part. The substratum to a depth of 60 inches 
or more is strong brown, stratified gravelly sand and 
sand. In places the surface layer has a few cobbles. In 
some areas the slope is less than 6 percent or more 
than 12 percent. 

Included with this soil in mapping are small areas of 
the excessively drained Menahga soils. These soils 
are sandy throughout. They are in positions on the 
landscape similar to those of the Chetek soil. Also 
included, on knolls and sharp slope breaks, are a few 
areas of soils that have a surface layer of gravelly 
loamy sand. Included soils make up 5 to 10 percent of 
the unit. 

Permeability is moderate or moderately rapid in the 
loamy mantle of the Chetek soil and rapid or very 
rapid in the sandy outwash. The available water 
capacity is low. The content of organic matter is 
moderately low or moderate in the surface layer. The 
surface layer is friable and can be easily tilled 
throughout a wide range in moisture content. The 
rooting depth of most crops is limited by droughtiness 
in the substratum. 

Most areas are used as cropland or pasture. A few 
areas are wooded. This soil is suited to corn and small 
grain and to grasses and legumes for hay and pasture. 
In most years crop yields are limited by the low 
available water capacity. lf cultivated crops are grown, 
water erosion is a moderate hazard. Also, the soil is 
subject to soil blowing. Most areas have slopes that 
are too short and too irregular for stripcropping or 
contour farming. Conservation tillage, field windbreaks, 
and winter cover crops help to control water erosion 
and soil blowing. Returning crop residue to the soil or 
adding other organic material helps to maintain fertility 
and good tilth, increases the rate of water infiltration, 
and helps to control water erosion and soil blowing. 
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A cover of pasture plants is effective in controlling 
water erosion and soil blowing. Overgrazing can cause 
surface compaction, depletion of the plant cover, and 
an increase in the extent of undesirable plant species. 
Proper stocking rates, pasture rotation, measures that 
improve fertility, and timely deferment of grazing help 
to keep the pasture in good condition. 

This sail is suited to trees. The equipment limitation 
and plant competition are management concerns. The 
slope limits the selection of log landing sites. Landings 
can be established on suitable nearly level or gently 
sloping adjacent or included soils. Competing 
vegetation, which interferes with natural regeneration 
following harvest, can be controlled by herbicides or 
by mechanical removal. 

This soil readily absorbs the effluent in septic tank 
absorption fields. It does not adequately filter the 
effluent, however, because of the rapid or very rapid 
permeability in the substratum. The poor filtering 
capacity can result in the pollution of ground water. 

Because of the slope, this soil is only moderately 
suited to dwellings. This limitation can be overcome by 
cutting and filling, by installing retaining walls, or by 
designing the dwellings so that one side of the 
basement fronts on the lower part of the slope. Also, 
the dwellings can be constructed in areas of included 
soils where the slope is less than 6 percent. 

Because of the slope, this soil is only moderately 
suited to local roads and streets. This limitation can be 
overcome by shaping the roadway through cutting and 
filling. Constructing roads on the contour minimizes 
the amount of cutting required. 

The land capability classification is Ve. The 
woodland ordination symbol is 6A (jack pine). The 
primary forest habitat type is AVDe, and the 
secondary type is AAt or PAm. 


CiID—Chetek-Rosholt complex, 12 to 25 
percent slopes 


These very deep, moderately steep and steep soils 
are on side slopes and in convex areas on outwash 
plains and stream terraces. The Chetek soil is 
somewhat excessively drained, and the Rosholt soil is 
well drained. Individual areas of this unit are irregularly 
shaped and generally range from 10 to 80 acres in 
size. They are 50 to 60 percent Chetek soil and 30 to 
40 percent Rosholt soil. The two soils occur as areas 
so intricately mixed or so small that mapping them 
separately is not practical. 

Typically, the surface layer of the Chetek soil is very 
dark grayish brown sandy loam about 10 inches thick. 
The next layer is dark brown and very pale brown 
sandy loam about 2 inches thick. The subsoil is about 
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6 inches thick. It is dark brown and dark yellowish 
brown, friable sandy loam in the upper part and dark 
brown, very friable loamy sand in the lower part. The 
substratum to a depth of 60 inches or more is strong 
brown, stratified gravelly sand and sand. In some 
places cobbles are on the surface. 

Typically, the surface layer of the Rosholt soil is very 
dark grayish brown loam about 9 inches thick. The 
subsurface layer is brown loam about 3 inches thick. 
The next layer is brown and dark yellowish brown loam 
about 4 inches thick. The subsoil is about 12 inches 
thick. It is dark brown, friable loam in the upper part 
and dark brown, very friable sandy loam in the lower 
part. The substratum to a depth of 60 inches or more 
is strong brown, stratified gravelly sand and sand. In 
some places the surface layer is silt loam. In other 
places the slope is less than 12 percent or more than 
25 percent. 

Included with these soils in mapping are small 
areas of the excessively drained Mahtomedi and 
Menahga soils. These included soils are sandy 
throughout. They are in positions on the landscape 
similar to those of the Chetek and Rosholt soils. They 
make up 10 to 15 percent of the unit. ; 

Permeability is moderate or moderately rapid in the 
loamy mantle of the Chetek soil and rapid or very 
rapid in the substratum. The available water capacity is 
low. The content of organic matter is moderately low or 
moderate in the surface layer. The surface layer is 
friable and can be easily tilled throughout a wide range 
in moisture content. The rooting depth of most plants 
is limited by droughtiness in the sandy part of the 
subsoil and in the substratum. 

Permeability is moderate or moderately rapid in the 
loamy mantle of the Rosholt soil and rapid or very 
rapid in the sandy outwash. The available water 
capacity is moderate. The content of organic matter is 
moderately low or moderate in the surface layer. The 
rooting depth of most crops is limited by droughtiness 
in the sandy substratum. 

Most areas of this unit are used as pasture. A few 
areas are used as cropland or woodland. Because the 
hazards of water erosion, droughtiness, and soil 
blowing are severe or very severe, these soils are 
generally not suited to cultivated crops. They are 
poorly suited to pasture. A cover of pasture plants is 
effective in controlling water erosion and soil blowing, 
but forage yields are generally low because of the low 
or moderate available water capacity. Overgrazing can 
cause surface compaction, depletion of the plant 
cover, and an increase in the extent of undesirable 
plant species. Proper stocking rates, pasture rotation, 
measurés that improve fertility, and timely deferment 
of grazing help to keep the pasture in goad condition. 
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These soils are suited to trees. The hazard of water 
erosion, seedling mortality, the equipment limitation, 
and plant competition are management concerns. 
Planting on the contour and carefully locating skid 
roads during harvest minimize water erosion. Seedling 
survival on the steeper south- or west-facing slopes 
can be improved by careful planting of vigorous 
nursery stock. The slope limits the selection of log 
landing sites. Landings can be established on suitable 
nearly level or gently sloping adjacent or included 
soils. Because the slope limits the use of conventional 
equipment, special harvesting and planting methods, 
such as yarding the logs by cable and planting 
seedlings by hand, may be needed. Ruts form easily 
on unsurfaced roads during wet periods on the 
Rosholt soil, Log landings and haul roads can be 
stabilized with gravel. Competing vegetation interferes 
with natural regeneration following harvest but can be 
controlled by herbicides or by mechanical removal. 

Because of the slope and a poor filtering capacity, 
these soils are poorly suited to septic tank absorption 
fields. The soils readily absorb the effluent in septic 
tank absorption fields. They do not adequately filter the 
effluent, however, because of the rapid or very rapid 
permeability in the substratum. The poor filtering 
capacity can result in the pollution of ground water. 

Because of the slope, these soils are poorly suited 
to dwellings. This limitation can be overcome by cutting 
and filling, by installing retaining walls, or by designing 
the dwellings so that one side of the basement fronts 
on the lower part of the slope. Also, the dwellings can 
be constructed in areas of included sails where the 
slope is less than 12 percent. 

Because of the slope, these soils are poorly suited 
to local roads and streets. This limitation can be 
overcome by shaping the roadway through cutting and 
filling. Constructing roads on the contour minimizes 
the amount of cutting required. 

The land capability classification is Vile. The 
woodland ordination symbol is 6R (jack pine) for the 
Chetek soil and 3R (sugar maple) for the Roshoit soil. 
The primary forest habitat type is AVDe for the Chetek 
soil and AAt for the Rosholt soil. The secondary 
habitat type is AAt for the Chetek soil and ACaCi for 
the Rosholt soil. 


Cm—Comstock silt loam, 0 to 2 percent 
slopes 


This very deep, nearly level, somewhat poorly 
drained soil is in slightly concave areas and 
depressions on glacial lake plains. Individual areas are 
irregularly shaped and generally range from 10 to 50 
acres in size. 
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Typically, the surface layer is very dark grayish 
brown silt loam about 9 inches thick. The subsurface 
layer is brown, mottled silt loam about 3 inches thick. 
The next layer is brown and dark yellowish brown, 
mottled silt loam about 14 inches thick. The subsoil is 
dark yellowish brown, mottled, friable silt loam about 
14 inches thick. The substratum to a depth of 60 
inches or more is yellowish brown, mottled silt loam. In 
places the slope is more than 2 percent. 

Included with this soil in mapping are small areas of 
the poorly drained Barronett and moderately well 
drained Crystal Lake soils. Barronett soils are in the 
lower positions on the landscape. Crystal Lake soils 
are in the slightly higher positions. Included soils make 
up 5 to 10 percent of the unit. 

Permeability is moderate in the subsoil of the 
Comstock soil and moderately slow in the substratum. 
The available water capacity is high. The content of 
organic matter is moderate in the surface layer. The 
surface layer is friable and can be easily tilled, but it 
tends to crust and puddle after hard rains or if it is 
tilled when too wet. The rooting depth of most crops is 
limited by a perched seasonal high water table, which 
is at a depth of 1.0 to 2.5 feet in undrained areas. 

Most areas are used as cropland. If drained, this 
soil is suited to corn and small grain and to grasses 
and legumes for hay and pasture. Land smoothing, 
surface drains, diversions, interceptor subsurface 
drains, and grassed waterways help to remove excess 
water. If tile drains are installed, silt enters the tile lines 
unless a suitable filter is used to cover the tile. 
Applying a system of conservation tillage and 
returning crop residue to the soil or adding other 
organic material can help to maintain fertility and good 
tilth and increase the rate of water infiltration. 

This soil is suited to pasture. The surface layer is 
subject to crusting, which restricts the emergence of 
the plants. Alfalfa is generally short lived because of 
the seasonal high water table and the winterkill caused 
by frost heave. Red clover is generally grown. 
Overgrazing or grazing when the soil is too wet causes 
surface compaction, depletion of the plant cover, and 
an increase in the extent of undesirable plant species. 
Proper stocking rates, pasture rotation, measures that 
improve fertility, and restricted use during wet periods 
help to keep the pasture in good condition. 

This soil is suited to trees. The equipment limitation, 
the windthrow hazard, and plant competition are 
management concerns. Wetness and low soil strength 
frequently limit access by machinery to the dry 
summer months or to periods when the soil is frozen 
or the snow cover is thick. Ruts form easily on 
unsurfaced roads during wet periods. Log landings 
and haul roads can be stabilized with gravel. 
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Harvesting by clear-cut or area-selection methods 
helps to prevent windthrow of the remaining trees. 
Competing vegetation, which interferes with natural 
regeneration following harvest, can be controlled by 
herbicides or by mechanical removal. 

Because of the wetness and the moderately slow 
permeability, this soil is poorly suited to septic tank 
absorption fields. On some sites, mounding with 
suitable filtering material helps to overcome these 
limitations. Also, in some areas the effluent can be 
pumped to an absorption field established on better 
suited soils on the higher parts of the landscape. 

Because of the wetness, this soil is poorly suited to 
dwellings. This limitation can be overcome by 
constructing foundations on coarse textured fill 
material, such as sand or gravel, above the level of 
wetness and by installing tile drains around the 
foundations and providing gravity outlets or other 
dependable outlets. 

Because of low strength and the potential for frost 
action, this soil is poorly suited to local roads and 
streets. Low strength can be overcome by replacing 
the upper part of the soil with coarse textured base 
material, such as sand or gravel, and by increasing the 
thickness of the pavement or the base material. The 
road damage caused by frost action can be minimized 
by replacing the upper part of the soil with coarse 
textured base material and by providing adequate 
roadside ditches, which help to drain the roadbed and 
maintain the natural drainage system. 

The land capability classification is lw. The 
woodland ordination symbol is 3W (red maple). The 
primary forest habitat type is ACaCi, and the 
secondary type is AAt. 


CsC—Cress-Mahtomedi complex, 6 to 15 
percent slopes 


These very deep, sloping and moderately steep 
soils are on ridgetops and side slopes on pitted 
outwash plains and end moraines. The Cress soil is 
somewhat excessively drained, and the Mahtomedi 
soil is excessively drained. Individual areas of this unit 
are irregularly shaped and generally range from 20 to 
200 acres in size. They are 50 to 60 percent Cress soil 
and 30 to 40 percent Mahtomedi soil. The two soils 
occur as areas so intricately mixed or so small that 
mapping them separately is not practical. 

Typically, the surface layer of the Cress soil is very 
dark brown sandy loam about 3 inches thick. The 
subsurface layer is brown sandy Joam about 4 inches 
thick. The subsoil is about 21 inches thick. It is dark 
yellowish brown, friable sandy loam in the upper part 
and dark brown, very friable gravelly loamy sand in the 
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lower part. The substratum to a depth of 60 inches or 
more is dark brown, stratified gravelly sand and sand. 
In places the slope is less than 6 percent or more than 
15 percent. 

Typically, the surface layer of the Mahtomedi soil is 
very dark grayish brown loamy sand about 4 inches 
thick. The subsoil is dark brown sand about 22 inches 
thick. The substratum to a depth of 60 inches or more 
is reddish brown, stratified gravelly sand and sand. In 
places the slope is less than 6 percent or more than 
15.percent. 

Included with these soils in mapping are small 
areas of the moderately well drained Haugen soils. 
Haugen soils have a loamy solum over sandy loam. 
They are in positions on the landscape similar to those 
of the Cress and Mahtomedi soils. They make up 10 to 
15 percent of the unit. 

Permeability is moderate or moderately rapid in the 
loamy mantle of the Cress soil and rapid or very rapid 
in the sandy outwash. The available water capacity is 
low. The content of organic matter is low or moderately 
low in the surface layer. The surface layer is friable and 
can be easily tilled throughout a wide range in 
moisture content. The rooting depth of most plants is 
limited by droughtiness in the sandy part of the subsoil 
and in the substratum. 

Permeability is rapid or very rapid in the Mahtomedi 
soil. The available water capacity is low. The content of 
organic matter is low in the surface layer. The rooting 
depth of most plants is limited by droughtiness in the 
sandy subsoil and in the substratum. 

Most areas of this unit are wooded. A few areas are 
used as pasture. A few areas have been planted to 
pine trees. Because of water erosion, droughtiness, 
and soil blowing, these soils are not suited to 
cultivated crops. They are poorly suited to pasture. A 
cover of pasture plants is effective in controlling water 
erosion and soil blowing, but forage yields generally 
are low because of the low available water capacity. 
Overgrazing can cause surface compaction, depletion 
of the plant cover, and an increase in the extent of 
undesirable plant species. Proper stocking rates, 
pasture rotation, measures that improve fertility, and 
timely deferment of grazing help to keep the pasture in 
good condition. 

These soils are suited to trees. The equipment 
limitation and seedling mortality are management 
concerns. Plant competition is an additional concern in 
areas of the Cress soil. The slope limits the selection 
of log landing sites. Landings can be established on 
suitable nearly level or gently sloping adjacent or 
included soils. Because of the loose sand in the 
Mahtomedi soil, equipment with flotation tires or tracks 
can be operated more easily than other equipment. 
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Seedling survival can be improved by careful planting 
of vigorous nursery stock. Competing vegetation, 
which interferes with natural regeneration following 
harvest on the Cress soil, can be controlled by 
herbicides or by mechanical removal. 

These soils readily absorb the effluent in septic tank 
absorption fields. They do not adequately filter the 
effluent, however, because of the rapid or very rapid 
permeability in the substratum. The poor filtering 
capacity can result in the pollution of ground water. 

Because of the slope, these soils are only 
moderately suited to dwellings. This limitation can be 
overcome by cutting and filling, by installing retaining 
wails, or by designing the dwellings so that one side of 
the basement fronts on the lower part of the slope. 
Also, the dwellings can be constructed in areas of 
included soils where the slope is less than 6 percent. 

Because of the slope, these soils are only 
moderately suited to local roads and streets. This 
limitation can be overcome by shaping the roadway 
through cutting and filling. Constructing roads on the 
contour minimizes the amount of cutting required. 

The land capability classification is Vis. The 
woodland ordination symbol is 8S (red pine). The 
primary forest habitat type is AVDe, and the 
secondary type is PAm. 


CsD—Cress-Mahtomedi complex, 15 to 25 
percent slopes 


These very deep, moderately steep and steep soils 
are on ridgetops and side slopes on pitted outwash 
plains and end moraines. The Cress soil is somewhat 
excessively drained, and the Mahtomedi soil is 
excessively drained. Individual areas of this unit are 
irregularly shaped and generally range from 10 to 200 
acres in size. They are 45 to 55 percent Cress soil and 
30 to 40 percent Mahtomedi soil. The two soils occur 
as areas so intricately mixed or so small that mapping 
them separately is not practical. 

Typically, the surface layer of the Cress soil is very 
dark brown sandy loam about 3 inches thick. The 
subsoil is about 33 inches thick. It is dark yellowish 
brown, friable sandy loam in the upper part; dark 
yellowish brown, very friable loamy sand in the next 
part; and dark brown, loose gravelly loamy sand in the 
lower part. The substratum to a depth of 60 inches or 
more is reddish brown, stratified gravelly sand and 
sand. In places the slope is less than 15 percent or 
more than 25 percent. 

Typically, the surface layer of the Mahtomedi soil is 
very dark grayish brown loamy sand about 4 inches 
thick. The subsoil is dark brown and reddish brown, 
very friable sand about 22 inches thick. The 
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substratum to a depth of 60 inches or more is reddish 
brown, stratified gravelly sand and sand. In places the 
slope is less than 15 percent or more than 25 percent. 

Included with these soils in mapping are small 
areas of the well drained Amery soils. Amery soils are 
sandy loam throughout. They are in positions on the 
landscape similar to those of the Cress and 
Mahtomedi soils. They make up 10 to 15 percent of 
the unit. 

Permeability is moderate or moderately rapid in the 
loamy mantle of the Cress soil and rapid or very rapid 
in the sandy outwash. The available water capacity is 
very low. The content of organic matter is low or 
moderately low in the surface layer. The surface layer 
is friable and can be easily tilled throughout a wide 
range in moisture content. The rooting depth of most 
crops is limited by droughtiness in the sandy part of 
the subsoil and in the substratum. 

Permeability is rapid or very rapid in the Mahtomedi 
soil. The available water capacity is low. The content of 
organic matter is low in the surface layer. The rooting 
depth of most plants is limited by droughtiness in the 
sandy subsoil and in the substratum. 

Most areas of this unit are wooded. A few areas 
have been planted to pine trees. Because of water 
erosion, droughtiness, and soil blowing, these soils are 
generally not suited to cultivated crops. They are 
poorly suited to pasture. A cover of pasture plants is 
effective in controlling erosion and soil blowing, but 
forage yields generally are low because of the very 
low available water capacity. Overgrazing can cause 
surface compaction, depletion of the plant cover, and 
an increase in the extent of undesirable plant species. 
Proper stocking rates, pasture rotation, measures that 
improve fertility, and timely deferment of grazing help 
to keep the pasture in good condition. 

These soils are suited to trees. The erosion hazard, 
the equipment limitation, seedling mortality, and plant 
competition are management concerns. Planting on 
the contour and carefully locating skid roads during 
harvest minimize erosion. Seedling survival on the 
steeper south- or west-facing slopes can be improved 
by careful planting of vigorous nursery stock. The 
slope limits the selection of log landing sites. Landings 
can be established on suitable nearly level or gently 
sloping adjacent or included soils. Because the slope 
limits the use of conventional equipment, special 
harvesting and planting methods, such as yarding the 
logs by cable and planting seedlings by hand, may be 
needed. Competing vegetation, which interferes with 
natural regeneration following harvest, can be 
controlled by herbicides or by mechanical removal. 

Because of the slope and a poor filtering capacity, 
these soils are poorly suited to septic tank absorption 
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fields. The soils readily absorb the effluent from septic 
tanks. They do not adequately filter the effluent, 
however, because of the rapid or very rapid 
permeability in the substratum. The poor filtering 
capacity can result in the pollution of ground water. 

Because of the slope, these soils are poorly suited 
to dwellings. This limitation can be overcome by cutting 
and filling, by installing retaining walls, or by designing 
the dwellings so that one side of the basement fronts 
on the lower part of the slope. Also, the dwellings can 
be built in areas of included soils where the slope is 
less than 15 percent. 

Because of the slope, these soils are poorly suited 
to local roads and streets. This limitation can be 
overcome by shaping the roadway through cutting and 
filling. Constructing roads on the contour minimizes 
the amount of cutting required. 

The land capability classification is Vile. The 
woodland ordination symbol is 8R (red pine). The 
primary forest habitat type is AVDe, and the 
secondary type is PAm. 


CuA—Crystal Lake silt loam, 0 to 2 
percent slopes 


This very deep, nearly level, moderately well 
drained soil is in plane areas on glacial lake plains. 
Individual areas are irregularly shaped and generally 
range from 20 to 100 acres in size. 

Typically, the surface layer is dark brown silt loam 
about 8 inches thick. The subsurface layer is brown silt 
loam about 4 inches thick. The next layer is dark 
brown and brown silt loam about 8 inches thick. The 
subsoil is dark brown, mottled, friable silt loam about 
14 inches thick. The substratum to a depth of 60 
inches or more is dark yellowish brown, mottled silt 
loam. In places the surface layer is loam. In some 
areas the slope is more than 2 percent. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Comstock soils. These 
soils are in the lower positions on the landscape. They 
make up 5 to 10 percent of the unit. 

Permeability is moderate in the subsoil of the 
Crystal Lake soil and moderately slow in the 
substratum. The available water capacity is very high. 
The content of organic matter is moderate in the 
surface layer. The surface layer is friable but tends to 
crust and puddle after hard rains or if it is tilled when 
too wet. The depth to a perched seasonal high water 
table ranges from 2.5 to 3.5 feet. 

Most areas are used as cropland. This soil is suited 
to corn and small grain and to grasses and legumes 
for hay and pasture. Applying a system of 


49 


conservation tillage, returning crop residue to the soil, 
and adding other organic material help to maintain 
fertility and good tilth and increase the rate of water 
infiltration. 

This soil is suited to pasture. The surface layer is 
subject to crusting, which restricts the emergence of 
the plants. Overgrazing or grazing when the soil is too 
wet causes surface compaction, depletion of the plant 
cover, and an increase in the extent of undesirable 
plant species. Proper stocking rates, pasture rotation, 
measures that improve fertility, and restricted use 
during wet periods help to keep the pasture in good 
condition. 

This soil is suited to trees. The equipment limitation 
and plant competition are management concerns. 
Ruts form easily on unsurfaced roads during wet 
periods. Log landings and haul roads can be stabilized 
with gravel. Competing vegetation, which interferes 
with natural regeneration following harvest, can be 
controlled by herbicides or by mechanical removal. 

Because of the wetness and the maderately slow 
permeability in the substratum, this soil is poorly 
suited to septic tank absorption fields. Mounding the 
site with suitable filtering material helps to overcome 
these limitations. Also, in some areas the effluent can 
be pumped to an absorption field established on better 
suited soils on the higher parts of the landscape. 

Because of the shrink-swell potential, this soil is 
only moderately suited to dwellings without 
basements. This limitation can be overcome by 
excavating the soil and replacing it with coarse 
textured material, such as sand or gravel. The wetness 
is a limitation on sites for dwellings with basements. It 
can be overcome by constructing foundations on 
coarse textured fill material above the level of wetness 
and by installing tile drains around the foundations and 
providing gravity outlets or other dependable outlets. 

Because of low strength and the potential for frost 
action, this soil is poorly suited to local roads and 
streets. Low strength can be overcome by replacing 
the upper part of the soil with coarse textured base 
material, such as sand or gravel, and by increasing the 
thickness of the pavement or the base material. The 
road damage caused by frost action can be minimized 
by replacing the upper part of the soil with coarse 
textured base material and by providing adequate 
roadside ditches, which help to drain the roadbed and 
maintain the natura! drainage system. 

The land capability classification is |. The woodland 
ordination symbol is 3L (sugar maple). The primary 
forest habitat type is ACaCi, and the secondary type is 
AAt. 
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CuB-——Crystal Lake silt loam, 2 to 6 
percent slopes 


This very deep, gently sloping, moderately well 
drained soil is in slightly convex areas on glacial lake 
plains. Individual areas are irregularly shaped and 
generally range from 10 to 150 acres in size. 

Typically, the surface layer is dark brown silt loam 
about 8 inches thick. The subsurface layer is brown silt 
loam about 4 inches thick. The next layer is brown and 
dark brown silt loam about 12 inches thick. The subsoil 
is dark brown, friable silt loam about 14 inches thick. It 
is mottled in the lower part. The substratum to a depth 
of 60 inches or more is brown, mottled silt loam. In 
some areas the slope is less than 2 percent or more 
than 6 percent. 

Included with this soil in mapping are small areas of 
the well drained Campia soils. These soils are in the 
higher positions on the landscape. They make up 5 to 
10 percent of the unit. 

Permeability is moderate in the subsoil of the 
Crystal Lake soil and moderately slow in the 
substratum. The available water capacity is very high. 
The content of organic matter is moderate in the 
surface layer. The surface layer is friable but tends to 
crust and puddle after hard rains or if it is tilled when 
too wet. The depth to a perched seasonal high water 
table ranges from 2.5 to 3.5 feet. 

Most areas are used as cropland. This soil is suited 
to corn and small grain and to grasses and legumes 
for hay and pasture. If cultivated crops are grown, 
water erosion is a slight or moderate hazard. It can be 
controlled by terraces, contour farming, contour 
stripcropping, and conservation tillage. Returning crop 
residue to the soil or adding other organic material 
helps to maintain fertility and good tilth, increases the 
rate of water infiltration, and reduces the hazard of 
water erosion. 

A cover of pasture plants is effective in controlling 
water erosion. The surface layer is subject to crusting, 
which restricts the emergence of the plants. 
Overgrazing or grazing when the soil is too wet causes 
surface compaction, depletion of the plant cover, and 
an increase in the extent of undesirable plant species. 
Proper stocking rates, pasture rotation, measures that 
improve fertility, and restricted use during wet periods 
help to keep the pasture in good condition. 

This soil is suited to trees. The equipment limitation 
is a management concern. Ruts form easily on 
unsurfaced roads during wet periods. Log landings 
and haul roads can be stabilized with gravel. 
Competing vegetation, which interferes with natural 
regeneration following harvest, can be controlled by 
herbicides or by mechanical removal. 
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Because of the wetness and the moderately slow 
permeability in the substratum, this soil is poorly 
suited to septic tank absorption fields. Mounding the 
site with suitable filtering material helps to overcome 
these limitations. Also, in some areas the effluent 
can be pumped to an absorption field established 
on better suited soils on the higher parts of the 
landscape. 

Because of the shrink-swell potential, this soil is 
only moderately suited to dwellings without 
basements. This limitation can be overcome by 
excavating the soil and replacing it with coarse 
textured material, such as sand or gravel. The 
wetness is a limitation on sites for dwellings with 
basements. It can be overcome by constructing 
foundations on coarse textured fill material above the 
level of wetness and by installing tile drains around the 
foundations and providing gravity outlets or other 
dependable outlets. 

Because of low strength and the potential for frost 
action, this soil is poorly suited to local roads and 
streets. Low strength can be overcome by replacing 
the upper part of the soil with coarse textured base 
material, such as sand or gravel, and by increasing 
the thickness of the pavement or the base material. 
The road damage caused by frost action can be 
minimized by replacing the upper part of the soil 
with coarse textured base material and by 
providing adequate roadside ditches, which help to 
drain the roadbed and maintain the natural drainage 
system. 

The land capability classification is Ile. The 
woodland ordination symbol is 3L (sugar maple). The 
primary forest habitat type is ACaCi, and the 
secondary type is AAt. 


DoB—Dobie silt loam, 2 to 6 percent 
slopes 


This moderately deep, gently sloping, well drained 
soil is on ridgetops in the uplands. Individual areas are 
irregularly shaped and generally range from 5 to 50 
acres in size. 

Typically, the surface layer is dark brown silt loam 
about 8 inches thick. The next layer is dark yellowish 
brown and brown silt loam about 8 inches thick. The 
subsoil is about 21 inches thick. It is friable. It is dark 
yellowish brown silt loam in the upper part, olive brown 
loam in the next part, and olive very fine sandy loam in 
the lower part. Glauconitic sandstone is at a depth of 
about 37 inches. In places the surface layer is loam. In 
some areas the slope is more than 6 percent. 

Included with this soil in mapping are small areas of 
the moderately well drained Doritty and well drained 
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Hayriver soils. Doritty soils formed entirely in loess and 
do not have sandstone within a depth of 60 inches. 
They are in the lower positions on the landscape. 
Hayriver soils formed entirely in loamy residuum 
underlain by glauconitic sandstone or by sandy 
residuum and glauconitic sandstone. They are in 
landscape positions similar to those of the Dobie soil. 
Included soils make up 5 to 10 percent of the unit. 

Permeability is moderate in the subsoil of the Dobie 
soil and slow to moderate in the sandstone. The 
available water capacity is moderate. The content of 
organic matter is moderately low or moderate in the 
surface layer. The surface layer is friable and can be 
easily tilled, but it tends to crust and puddle after hard 
rains or if it is tilled when too wet. The rooting depth of 
most crops is limited by droughtiness in the sandy 
residuum, where it occurs, and by the underlying 
sandstone. 

Most areas are used as cropland or pasture. This 
soil is suited to corn and small grain and to grasses 
and legumes for hay and pasture. If cultivated crops 
are grown, water erosion is a slight or moderate 
hazard. It can be controlled by contour farming, 
contour stripcropping, and conservation tillage. 
Returning crop residue to the soil or adding other 
organic material helps to maintain fertility and good 
tilth, increases the rate of water infiltration, and 
reduces the hazard of water erosion. 

A cover of pasture plants is effective in controlling 
erosion. The surface layer is subject to crusting, which 
restricts the emergence of the plants. Overgrazing or 
grazing when the soil is too wet causes surface 
compaction, depletion of the plant cover, and an 
increase in the extent of undesirable plant species. 
Proper stocking rates, pasture rotation, measures that 
improve fertility, and restricted use during wet periods 
help to keep the pasture in good condition. 

This soil is suited to trees. The equipment limitation, 
the windthrow hazard, and plant competition are 
management concerns. Ruts form easily on 
unsurfaced roads during wet periods. Log landings 
and haul roads can be stabilized with gravel. 
Harvesting by clear-cut or area-selection methods 
helps to prevent windthrow of the remaining trees. 
Competing vegetation, which interferes with natural 
regeneration following harvest, can be controlled by 
herbicides or by mechanical removal. 

Because of the thin layer of soil over sandstone, 
this unit is poorly suited to septic tank absorption 
fields. The soil readily absorbs but does not 
adequately filter the effluent. The poor filtering capacity 
can result in seepage of untreated effluent into 
crevices and bedding planes in the underlying 
sandstone and possibly into the ground water. 
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Mounding the site with suitable filtering material helps 
to overcome the poor filtering capacity. 

This soil is suited to dwellings. Because of the 
potential for frost action, it is poorly suited to local 
roads and streets. This limitation can be overcome by 
replacing the upper part of the soil with coarse 
textured base material, such as sand or gravel. 

The land capability classification is lle. The 
woodland ordination symbol is 4L (northern red oak). 
The primary forest habitat type is ACaCi, and the 
secondary type is AAt. 


DoC2—Dobie silt loam, 6 to 12 percent 
slopes, eroded 


This moderately deep, sloping, well drained soil is 
on side slopes and ridgetops in the uplands. Individual 
areas are irregularly shaped and generally range from 
5 to 50 acres in size. 

In most cultivated areas on the crest of hills and the 
upper side slopes, water erosion has removed some 
of the original surface layer. Typically, the remaining 
surface layer is dark brown silt loam about 9 inches 
thick. The next layer is dark yellowish brown and 
brown silt loam about 6 inches thick. The subsoil is 
about 21 inches thick. It is friable. It is dark brown silt 
loam in the upper part, dark yellowish brown loam in 
the next part, and strong brown fine sandy loam in the 
lower part. The substratum is strong brown loamy fine 
sand about 6 inches thick. Below this to a depth of 60 
inches or more is glauconitic sandstone. In places the 
surface layer is loam. In some areas the slope is !ess 
than 6 percent or more than 12 percent. 

Included with this soil in mapping are small areas of 
the well drained Hayriver and Wickware soils. Hayriver 
soils formed in loamy residuum underlain by 
glauconitic sandstone or by sandy residuum and 
glauconitic sandstone. Wickware soils formed entirely 
in loess and do not have sandstone within a depth of 
60 inches. Hayriver soils are in positions on the 
landscape similar to those of the Dobie soil. Wickware 
soils are in the lower landscape positions. Included 
soils make up 5 to 10 percent of the unit. 

Permeability is moderate in the subsoil of the Dobie 
soil and slow to moderate in the sandstone. The 
available water capacity is moderate. The content of 
organic matter is moderately low or moderate in the 
surface layer. The surface layer is friable and can be 
easily tilled, but it tends to crust and puddle after hard 
rains or if it is tilled when too wet. The rooting depth of 
most crops is limited by droughtiness in the sandy 
residuum, where it occurs, and by the underlying 
sandstone. 

Most areas are used as cropland or pasture. This 
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soil is suited to corn and small grain and to grasses 
and legumes for hay and pasture. If cultivated crops 
are grown, water erosion is a moderate hazard. It can 
be controlled by contour farming, contour 
stripcropping, and conservation tillage. Returning crop 
residue to the soil or adding other organic material 
helps to maintain fertility and good tilth, increases the 
rate of water infiltration, and reduces the hazard of 
water erosion. 

A cover of pasture plants is effective in controlling 
water erosion. The surface layer is subject to crusting, 
which restricts the emergence of the plants. 
Overgrazing or grazing when the soil is too wet causes 
surface compaction, depletion of the plant cover, and 
an increase in the extent of undesirable plant species. 
Proper stocking rates, pasture rotation, measures that 
improve fertility, and restricted use during wet periods 
help to keep the pasture in good condition. 

This soil is suited to trees. The equipment limitation, 
the windthrow hazard, and plant competition are 
management concerns. Ruts form easily on 
unsurfaced roads during wet periods. Log landings 
and haul roads can be stabilized with gravel. 
Harvesting by clear-cut or area-selection methods 
helps to prevent windthrow of the remaining trees. 
Competing vegetation, which interferes with natural 
regeneration following harvest, can be controlled by 
herbicides or by mechanical removal. 

Because of the thin layer of soil over sandstone, 
this unit is poorly suited to septic tank absorption 
fields. The soil readily absorbs but does not 
adequately filter the effluent. The poor filtering capacity 
can result in seepage of untreated effluent into 
crevices and bedding planes in the underlying 
sandstone and possibly into the ground water. 

Because of the slope, this soil is only moderately 
suited to dwellings. This limitation can be overcome by 
cutting and filling, by installing retaining walls, or by 
designing the dwellings so that one side of the 
basement fronts on the lower part of the slope. Also, 
the dwellings can be constructed in areas of included 
soils where the slope is less than 6 percent. 

Because of the potential for frost action, this soil is 
poorly suited to local roads and streets. This limitation 
can be overcome by replacing the upper part of the 
soil with coarse textured base material, such as sand 
or gravel. 

The land capability classification is Ille. The 
woodland ordination symbol is 4L (northern red oak). 
The primary forest habitat type is ACaCi, and the 
secondary type is AAt. 
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DoD2—Dobie silt loam, 12 to 20 percent 
slopes, eroded 


This moderately deep, moderately steep, well 
drained soil is on side slopes in the uplands. individual 
areas are irregularly shaped and generally range from 
5 to 20 acres in size. 

In most cultivated areas on the crest of hills and the 
upper side slopes, water erosion has removed some 
of the original surface layer. Typically, the remaining 
surface layer is dark brown silt loam about 7 inches 
thick. The subsoil is about 26 inches thick. It is friable. 
It is dark yellowish brown and dark brown silt loam in 
the upper part and dark yellowish brown loam in the 
lower part. The substratum is brownish yellow sand 
about 5 inches thick. Below this to a depth of 60 
inches or more is glauconitic sandstone. In places the 
surface layer is loam. In some areas the slope is less 
than 12 percent or more than 20 percent. 

Included with this soil in mapping are small areas of 
the well drained Hayriver and Wickware soils. Hayriver 
soils formed in loamy residuum underlain by 
glauconitic sandstone or by sandy residuum and 
glauconitic sandstone. Wickware soils formed entirely 
in loess and do not have sandstone within a depth of 
60 inches. Hayriver soils are in positions on the 
landscape similar to those of the Dobie soil. Wickware 
soils are in the lower landscape positions. Included 
soils make up 5 to 10 percent of the unit. 

Permeability is moderate in the subsoil of the Dobie 
soil and slow to moderate in the sandstone. The 
available water capacity is moderate. The content of 
organic matter is moderately low or moderate in the 
surface layer. The surface layer is friable and can be 
easily tilled, but it tends to crust and puddle after hard 
rains or if it is tilled when too wet. The rooting depth of 
most crops is limited by droughtiness in the sandy 
substratum, where it occurs, and by the underlying 
sandstone. 

Most areas are used as cropland or pasture. This 
soil is suited to corn and small grain and to grasses 
and legumes for hay and pasture. If cultivated crops 
are grown, water erosion is a severe hazard. It can be 
controlled by contour farming, contour stripcropping, 
and conservation tillage. Returning crop residue to the 
soil or adding other organic material helps to maintain 
fertility and good tilth, increases the rate of water 
infiltration, and reduces the hazard of water erosion. 

A cover of pasture plants is effective in controlling 
water erosion. The surface layer is subject to crusting, 
which restricts the emergence of the plants. 
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Overgrazing or grazing when the soil is too wet causes 
surface compaction, depletion of the plant cover, and 
an increase in the extent of undesirable plant species. 
Proper stocking rates, pasture rotation, measures that 
improve fertility, and restricted use during wet periods 
help to keep the pasture in good condition. 

This soil is suited to trees. The hazard of water 
erosion, the equipment limitation, the windthrow 
hazard, and plant competition are management 
concerns. Planting on the contour and carefully 
locating skid roads during harvest minimize water 
erosion. Seedling survival on the steeper south- or 
west-facing slopes can be improved by careful 
planting of vigorous nursery stock. The slope limits the 
selection of log landing sites. Landings can be 
established on suitable nearly level or gently sloping 
adjacent or included soils. Because the slope limits the 
use of conventional equipment, special harvesting and 
planting methods, such as yarding the logs by cable 
and planting seedlings by hand, may be needed. Ruts 
form easily on unsurfaced roads during wet periods. 
Log fandings and haul roads can be stabilized with 
gravel. Harvesting by clear-cut or area-selection 
methods helps to prevent windthrow of the remaining 
trees. Competing vegetation, which interferes with 
natural regeneration following harvest, can be 
controlled by herbicides or by mechanical removal. 

Because of the slope and the thin layer of soil over 
sandstone, this unit is generally unsuited to septic tank 
absorption fields. 

Because of the slope, this soil is poorly suited to 
dwellings. This limitation can be overcome by cutting 
and filling, by installing retaining walls, or by designing 
the dwellings so that one side of the basement fronts 
on the lower part of the slope. Also, the dwellings can 
be constructed in areas of included soils where the 
slope is less than 12 percent. 

Because of the slope and the potential for frost 
action, this soil is poorly suited to local roads and 
streets. The road damage caused by frost action can 
be minimized by replacing the upper part of the soil 
with coarse textured base material, such as sand or 
gravel. The slope can be overcome by shaping the 
roadway through cutting and filling. Constructing roads 
on the contour minimizes the amount of cutting 
required. 

The land capability classification is Ve. The 
woodland ordination symbol is 4R (northern red oak). 
The primary forest habitat type is ACaCi, and the 
secondary type is AAt. 
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DrB—Doritty silt loam, 2 to 6 percent 
slopes 


This very deep, gently sloping, moderately well 
drained soil is on footslopes of valley sides. Individual 
areas are irregularly shaped and generally range from 
5 to 30 acres in size. 

Typically, the surface layer is very dark grayish 
brown silt loam about 9 inches thick. The subsurface 
layer is brown silt loam about 3 inches thick. The next 
layer is dark brown and brown silt loam about 6 inches 
thick. The subsoil is dark brown, friable silt !oam about 
20 inches thick. it is mottled in the lower part. The 
substratum to a depth of 60 inches or more is dark 
yellowish brown silt loam. In places the surface layer is 
thicker and darker. 

Included with this soil in mapping are small areas of 
the well drained Anigon and Wickware soils. Anigon 
soils are underlain by sand and gravel. They are in 
positions on the landscape similar to those of the 
Doritty soil. Wickware soils are in the slightly higher 
positions on the landscape. Included soils make up 2 
to 5 percent of the unit. 

Permeability is moderate in the Doritty soil. The 
available water capacity is very.high. The content of 
organic matter is moderate in the surface layer. The 
surface layer is friable and can be easily tilled, but it 
tends to crust and puddle after hard rains or if it is 
tilled when too wet. The depth to a perched seasonal 
high water table ranges from 3.5 to 6.0 feet. 

Most areas are used as cropland. This soil is suited 
to corn and small grain and to grasses and legumes 
for hay and pasture. If cultivated crops are grown, 
water erosion is a slight or moderate hazard. It can be 
controlled by terraces, contour farming, contour 
stripcropping, and conservation tillage. Returning crop 
residue to the soil or adding other organic material 
helps to maintain fertility and good tilth, increases the 
rate of water infiltration, and reduces the hazard of 
water erosion. 

A cover of pasture plants is effective in controlling 
erosion. The surface layer is subject to crusting, which 
restricts the emergence of the plants. Overgrazing or 
grazing when the soil is too wet causes surface 


compaction, depletion of the plant cover, and an 


increase in the extent of undesirable plant species. 
Proper stocking rates, pasture rotation, measures that 
improve fertility, and restricted use during wet periods 
help to keep the pasture in good condition. 

This soil is suited to trees. The equipment limitation 
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and plant competition are management concerns. 
Ruts form easily on unsurfaced roads during wet 
periods. Log landings and haul roads can be stabilized 
with gravel. Competing vegetation, which interferes 
with natural regeneration following harvest, can be 
controlled by herbicides or by mechanical removal. 

Because of the wetness, this soil is poorly suited to 
septic tank absorption fields. Mounding the site with 
suitable filtering material helps to overcome the 
wetness. Also, in some areas the effluent can be 
pumped to an absorption field established on better 
suited soils on the higher parts of the landscape. 

This soil is suited to dwellings without basements, 
but it is only moderately suited to dwellings with 
basements because of the wetness. The wetness can 
be overcome by constructing the foundations on 
coarse textured fill material, such as sand or gravel, 
above the level of wetness and by installing tile drains 
around the foundations and providing gravity outlets or 
other dependable outlets. 

Because of low strength and the potential for frost 
action, this soil is poorly suited to local roads and 
streets. These limitations can be overcome by 
replacing the upper part of the soil with coarse 
textured base material, such as sand or gravel; by 
increasing the thickness of the pavement or the base 
material; and by providing adequate roadside ditches, 
which help to drain the roadbed and maintain the 
natural drainage system. 

The land capability classification is lle. The 
woodland ordination symbol is 5L (northern red oak). 
The primary forest habitat type is ACaCi, and the 
secondary type is AAt. 


Fm—Fordum silt loam, 0 to 2 percent 
slopes 


This very deep, nearly level, poorly drained soil is in 
plane or slightly concave areas on flood plains. It is 
subject to ponding and is frequently flooded for brief or 
long periods. Individual areas are long and narrow and 
generally range from 10 to 80 acres in size. 

Typically, the surface layer is very dark brown silt 
loam about 8 inches thick. The upper 13 inches of the 
substratum is dark grayish brown, mottled silt loam 
with a few thin strata of very fine sand. The next 6 
inches is dark brown, mottled sandy loam. The lower 
part of the substratum to a depth of 60 inches or more 
is dark brown gravelly sand. In places the surface layer 
is loam. In some areas layers of organic material are 
in the substratum. 

Included with this soil in mapping are small areas of 
the moderately well drained Moppet soils. These soils 


Soil Survey of 


formed in loamy alluvium underlain by sandy alluvium. 
They are in the slightly higher positions on the flood 
plains. They make up 5 to 10 percent of the unit. 

Permeability is moderate or moderately rapid in the 
silty and loamy mantle of the Fordum soil and rapid or 
very rapid in the sandy substratum. The available 
water capacity is moderate. The content of organic 
matter is high or very high in the surface layer. The 
rooting depth of most crops is limited by an apparent 
seasonal high water table, which is near or above the 
surface in undrained areas. 

Most areas support wetland vegetation. Because of 
the wetness, a scarcity of suitable drainage outlets, 
and the flooding, this soil generally is not suited to 
cultivated crops. it is poorly suited to pasture unless it 
is drained and protected from flooding. Establishing or 
maintaining improved pasture is difficult because of 
the wetness. Grazing is limited to short periods when 
the soil is dry. The native vegetation is generally of 
poor quality for forage. ; 

This soil is suited to trees. The equipment limitation, 
seedling mortality, the windthrow hazard, and plant 
competition are management concerns. Because of 
the wetness, planting on prepared ridges generally is 
needed if natural regeneration is unreliable. Selecting 
vigorous nursery stock for planting reduces the 
seedling mortality rate. Planting and harvesting are 
limited during periods of flooding. Seedling mortality 
may be high unless the soil is protected from flooding. 
Wetness and low soil strength frequently limit access 
by machinery to the dry summer months or to periods 
when the soil is frozen or the snow cover is thick. Ruts 
form easily on unsurfaced roads during wet periods. 
Log landings and haul roads can be stabilized with 
gravel. Harvesting by clear-cut or area-selection 
methods helps to prevent windthrow of the remaining 
trees. Competing vegetation, which interferes with 
natural regeneration following harvest, can be 
controlled by herbicides or by mechanical removal. 

This soil is generally unsuited to use as a site for 
septic tank absorption fields, dwellings, or local roads 
and streets, mainly because of the flooding and the 
ponding. Overcoming these limitations is difficult. A 
better suited site should be considered. 

The land capability classification is Vlw. The 
woodland ordination symbol is 2W (silver maple). A 
forest habitat type has not been assigned. 


FnB—Freeon silt loam, 2 to 6 percent 
slopes 


This gently sloping, moderately well drained soil is 
in plane or slightly convex areas on moraines. It is 
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deep or very deep to dense till. Individual areas are 
irregularly shaped and generally range from 5 to 60 
acres in size. 

Typically, the surface layer is very dark grayish 
brown silt loam about 7 inches thick. The next 12 
inches is brown and dark yellowish brown, mottled silt 
loam. Below this is 20 inches of dark brown and 
brown, mottled sandy loam. The subsoil is dark 
reddish brown, mottled, friable sandy loam about 46 
inches thick. The substratum to a depth of 99 inches or 
more is reddish brown, firm sandy loam. In some 
places the surface layer is loam. In a few places 
cobbles are on the surface. In some areas the slope is 
more than 6 percent. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Magnor and well drained 
Santiago soils. Magnor soils are in the slightly lower 
positions on the landscape. Santiago soils are in the 
slightly higher positions. Included soils make up 5 to 
15 percent of the unit. 

Permeability is moderate in the silty mantle of the 
Freeon soil, slow or moderately slow in the loamy 
lower part of the subsoil, and very slow in the 
substratum. The available water capacity is high. The 
content of organic matter is moderately low or 
moderate in the surface layer. The surface layer is 
friable and can be easily tilled, but it tends to crust and 
puddle after hard rains or if it is tilled when too wet. 
The depth to a perched seasonal high water table 
ranges from 2.0 to 3.5 feet. 

Most areas are used as cropland. This soil is suited 
to corn and small grain and to grasses and legumes 
for hay and pasture. If cultivated crops are grown, 
water erosion is a slight or moderate hazard. It can be 
controlled by contour farming, contour stripcropping, 
conservation tillage, and diversions. Returning crop 
residue to the soil or adding other organic material 
helps to maintain fertility and good tilth, increases the 
rate of water infiltration, and reduces the hazard of 
water erosion. 

A cover of pasture plants is effective in controlling 
water erosion. The surface layer is subject to crusting, 
which restricts the emergence of the plants. 
Overgrazing or grazing when the soil is too wet causes 
surface compaction, depletion of the plant cover, and 
an increase in the extent of undesirable plant species. 
Proper stocking rates, pasture rotation, measures that 
improve fertility, and timely deferment of grazing help 
to keep the pasture in good condition. 

This soil is suited to trees. The equipment limitation 
and plant competition are management concerns. 
Ruts form easily on unsurfaced roads during wet 
periods. Log landings and hau! roads can be stabilized 
with gravel. Competing vegetation, which interferes 
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with natural regeneration following harvest, can be 
controlled by herbicides or by mechanical removal. 

Because of the wetness and the restricted 
permeability in the lower part of the subsoil and in the 
substratum, this soil is poorly suited to septic tank 
absorption fields. Mounding the site with suitable 
filtering material helps to overcome these limitations. 
Also, in some areas the effluent can be pumped to an 
absorption field on a better suited nearby soil. 

Because of the wetness, this soil is only moderately 
suited to dwellings without basements and is poorly 
suited to dwellings with basements. This limitation can 
be overcome by constructing foundations on coarse 
textured fill material, such as sand or gravel, above the 
level of wetness and by installing tile drains around the 
foundations and providing gravity outlets or other 
dependable outlets. 

Because of the wetness and the potential for frost 
action, this soit is only moderately suited to local roads 
and streets. Replacing the upper part of the soil with 
coarse textured base material, such as sand or gravel, 
helps to prevent the damage caused by wetness. The 
road damage caused by frost action can be minimized 
by replacing the upper part of the soil with coarse 
textured base material and by providing adequate 
roadside ditches, which help to drain the roadbed and 
maintain the natural drainage system. 

The land capability classification is le. The 
woodland ordination symbol! is 3L (sugar maple). The 
primary forest type habitat type is ACaCi, and the 
secondary type is AAt. 


FnC2—Freeon silt loam, 6 to 12 percent 
slopes, eroded 


This sloping, moderately well drained soil is on side 
slopes and knolls on moraines. It is deep or very deep 
to dense till. Individual areas are irregularly shaped 
and generally range from 5 to 80 acres in size. 

In most cultivated areas on the crest of hills and the 
upper side slopes, water erosion has removed some 
of the original surface layer. Typically, the remaining 
surface layer is very dark grayish brown silt loam 
about 9 inches thick. The next layer is brown and dark 
yellowish brown, mottled silt foam about 11 inches 
thick. The subsoil is about 25 inches thick. It is mottled. 
The upper part is dark brown, friable loam, and the 
lower part is reddish brown, firm sandy loam. The 
substratum to a depth of 60 inches or more is dark 
reddish brown, firm sandy loam. In some places the 
surface layer is loam. In other places cobbles are on 
the surface. In some areas the slope is less than 6 
percent or more than 12 percent. 

Included with this soil in mapping are small areas of 
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the well drained Amery and Santiago soils in the 
higher positions on the landscape. Amery soils are 
sandy loam throughout. Included soils make up 10 to 
15 percent of the unit. 

Permeability is moderate in the silty mantle of the 
Freeon soil, slow or moderately slow in the loamy 
lower part of the subsoil, and very slow in the 
substratum. The available water capacity is high. The 
content of organic matter is moderately low or 
moderate in the surface layer. The surface layer is 
friable and can be easily tilled, but it tends to crust and 
puddle after hard rains or if it is tilled when too wet. 
The depth to a perched seasonal high water table 
ranges from 2.0 to 3.5 feet. 

Most areas are used as cropland. This soil is suited 
to corn and small grain and to grasses and legumes 
for hay and pasture. If cultivated crops are grown, 
water erosion is a moderate hazard. It can be 
controlled by contour farming, contour stripcropping, 
conservation tillage, and diversions. Returning crop 
residue to the soil or adding other organic material 
helps to maintain fertility and good tilth, increases the 
rate of water infiltration, and reduces the hazard of 
water erosion. 

A cover of pasture plants is effective in controlling 
water erosion. The surface layer is subject to crusting, 
which restricts the emergence of the plants. 
Overgrazing or grazing when the soil is too wet causes 
surface compaction, depletion of the plant cover, and 
an increase in the extent of undesirable plant species. 
Proper stocking rates, pasture rotation, measures that 
improve fertility, and timely deferment of grazing help 
to keep the pasture in good condition. 

This soil is suited to trees. The equipment limitation 
and plant competition are management concerns. The 
slope limits the selection of log landing sites. Landings 
can be established on suitable nearly level or gently 
sloping adjacent or included soils. Ruts form easily on 
unsurfaced roads during wet periods. Log landings 
and haul roads can be stabilized with gravel. 
Competing vegetation, which interferes with natural 
regeneration following harvest, can be controiled by 
herbicides or by mechanical removal. 

Because of the wetness and the restricted 
permeability in the lower part of the subsoil and in the 
substratum, this soil is poorly suited to septic tank 
absorption fields. In some areas the effluent can be 
pumped to an absorption field on a better suited 
nearby soil. 

Because of the wetness and the slope, this soil is 
only moderately suited to dweilings without 
basements. Because of the wetness, it is poorly suited 
to dwellings with basements. The wetness can be 
overcome by installing tile drains around foundations 
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and providing gravity outlets or other dependable 
outlets and by constructing the foundations on coarse 
textured fill material, such as sand or gravel, above the 
level of wetness. The slope can be overcome by 
cutting and filling, by installing retaining walls, or by 
designing the dwellings so that one side of the 
basement fronts on the lower part of the slope. Also, 
the dwellings can be constructed in areas of included 
soils where the slope is less than 6 percent. 

Because of the wetness, the slope, and the 
potential for frost action, this soil is only moderately 
suited to local roads and streets. The slope can be 
overcome by shaping the roadway through cutting and 
filling. Constructing roads on the contour minimizes 
the amount of cutting required. Replacing the upper 
part of the soil with coarse textured base material, 
such as sand or gravel, helps to prevent the damage 
caused by wetness. The road damage caused by frost 
action can be minimized by replacing the upper part of 
the soil with coarse textured base material and by 
providing adequate roadside ditches, which help to 
drain the roadbed and maintain the natural drainage 
system. 

The land capability classification is lle. The 
woodland ordination symbol is 3L (sugar maple). The 
primary forest habitat type is ACaCi, and the 
secondary type is AAt. 


FrA—Friendship loamy sand, 0 to 3 
percent slopes 


This very deep, nearly level and gently sloping, 
moderately well drained soil is in plane or slightly 
concave areas on outwash plains. Individual areas are 
irregularly shaped and generally range from 5 to 80 
acres in size. 

Typically, the surface layer is dark brown loamy 
sand about 9 inches thick. The subsoil is about 18 
inches thick. It is dark yellowish brown, very friable 
loamy sand in the upper part and dark brown, very 
friable sand in the lower part. The substratum to a 
depth of 60 inches or more is strong brown, mottled 
sand. In places the surface layer is sand, loamy fine 
sand, or fine sandy loam. In some areas loamy strata 
are in the subsoil and substratum. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Meehan and excessively 
drained Menahga soils. Meehan soils are in the sligntly 
lower positions on the landscape. Menahga soils are in 
positions similar to or slightly higher than those of the 
Friendship soil. Included soils make up 5 to 10 percent 
of the unit. 

Permeability is rapid in the Friendship soil. The 
available water capacity is low. The content of organic 
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matter is low or moderately low in the surface layer. 
The surface layer is very friable and can be easily 
tilled throughout a wide range in moisture content. The 
rooting depth of most crops is limited by droughtiness 
in the sandy subsoil and substratum unless water is 
available from the seasonal high water table. The 
depth to an apparent seasonal high water table ranges 
from 3.5 to 6.0 feet. 

Most areas are used as cropland. Some areas have 
been planted to pine trees. This soil is poorly suited to 
corn and small grain and to grasses and legumes for 
hay and pasture because of the low available water 
capacity. If irrigated, however, the soil is suited to the 
commonly grown farm crops and to vegetables, such 
as snap beans, potatoes, sweet corn, and peas. If 
cultivated crops are grown, the soil is subject to soil 
blowing. Winter cover crops, conservation tillage, wind 
Stripcropping, and field windbreaks help to prevent 
excessive soil loss. Returning crop residue to the soil 
or adding other organic material reduces the amount 
of water lost through evaporation, increases the rate of 
water infiltration, helps to maintain fertility, and reduces 
the susceptibility to soil blowing. 

A cover of pasture plants is effective in controlling 
soil blowing. Forage yields are generally low unless 
fertilizer is applied and the soil receives an adequate 
amount of moisture. Planting early in spring, before the 
soil has a chance to dry out, helps to overcome the 
droughtiness. Planting later in the year is likely to 
result in a poor survival rate. Overgrazing can cause 
surface compaction, depletion of the plant cover, and 
an increase in the extent of undesirable plant species. 
Proper stocking rates, pasture rotation, measures that 
improve fertility, and timely deferment of grazing help 
to keep the pasture in good condition. 

This soil is suited to trees, Seedling mortality is a 
management concern. Seedling survival can be 
improved by careful planting of vigorous nursery stock. 

This soil readily absorbs the effiuent in septic tank 
absorption fields. It does not adequately filter the 
effluent, however, because of the rapid permeability. 
The poor filtering capacity can result in the pollution of 
ground water. The weiness also is a limitation. Also, in 
some areas the effluent can be pumped to an 
absorption field established on better suited soils on 
the higher parts of the landscape. 

This soil is suited to local roads and streets and to 
dwellings without basements. Because of the wetness, 
however, itis only moderately suited to dwellings with 
basements. This limitation can be overcome by 
installing tile drains around foundations and providing 
gravity outlets or other dependable outlets and by 
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constructing the foundations on course textured fill 
material, such as sand or gravel, above the level of 
wetness. 

The land capability classification is IVs in 
nonirrigated areas and IIs in irrigated areas. The 
woodland ordination symbol is 6S (jack pine). The 
primary forest habitat type is PAm, and the secondary 
type is QGCe. 


Gr—Greenwoocd peat, 0 to 1 percent 
slopes 


This very deep, nearly level, very poorly drained soil 
is in depressions on ground moraines and outwash 
plains. It is subject to ponding. Individual areas are 
irregularly shaped and generally range from 10 to 100 
acres in size. 

Typically, the organic material is at least 60 inches 
thick. The upper part is yellowish brown peat, and the 
lower part is dark yellowish brown, dark brown, and 
dark reddish brown mucky peat and muck. 

Included with this soil in mapping are small areas of 
the very poorly drained Seelyeville soils. These soils 
typically are mucky material. They are in positions on 
the landscape similar to those of the Greenwood soil. 
They make up 5 to 10 percent of the unit. 

Permeability is moderate or moderately rapid in the 
Greenwocd soil. The available water capacity is very 
high. The content of organic matter also is very high. 
The rooting depth of most plants is limited by an 
apparent seasonal high water table, which is near or 
above the surface in undrained areas. 

Most areas support wetland vegetation. Because of 
the wetness, a scarcity of suitable drainage outlets, 
the hazard of frost in late spring or early fall, and an 
extremely acid reaction, this soil is generally not suited 
to cultivated crops or pasture. If drained, it is subject to 
burning and subsidence. Also, it is subject to soil 
blowing. a 

Because of the extremely acid condition and the 
high water table, this soil is generally unsuited to trees. 
The trees grow so poorly and are so poorly shaped 
that they are barely merchantable at best. 

This soil is generally unsuited to use as a site for 
septic tank absorption fields, dwellings, or local roads 
and streets, mainly because of the ponding. 
Overcoming this hazard is difficult. A better suited site 
should be considered. 

The land capability classification is VIlw in 
undrained areas. The woodland ordination symbol is 
2W (black spruce). A forest habitat type has not been 
assigned. 
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HaB—Haugen sandy loam, 2 to 6 percent 
slopes 


This gently sloping, moderately well drained soil is 
on ridgetops on moraines. It is deep or very deep to 
dense till. Individual areas are irregularly shaped and 
generally range from 5 to 100 acres in size. 

Typically, the surface layer is dark brown sandy 
loam about 6 inches thick. The subsoil is about 42 
inches thick. The upper part is dark yellowish brown, 
friable sandy loam; the next part is brown and dark 
brown, friable sandy loam; and the lower part is strong 
brown, mottled, very friable gravelly sandy loam. The 
substratum to a depth of 60 inches or more is reddish 
brown, firm gravelly sandy loam. In places 
cobblestones are on the surface. In a few areas the 
surface layer is loam or silt loam. In some places the 
slope is more than 6 percent. 

Included with this soil in mapping are small areas of 
the very poorly drained Adolph and somewhat poorly 
drained Magnor soils. Adolph soils are in depressions 
and drainageways. Magnor soils are in concave areas 
and drainageways. Included soils make up 5 to 15 
percent of the unit. 

Permeability is moderate in the upper part of the 
subsoil in the Haugen soil, moderate or moderately 
slow in the lower part of the subsoil, and very slow in 
the substratum. The available water capacity is 
moderate. The content of organic matter is moderately 
low or moderate in the surface layer. The surface layer 
is friable and can be easily tilled throughout a wide 
range in moisture content. The depth to a perched 
seasonal high water table ranges from 2.5 to 3.5 feet. 

Most areas are wooded. A few areas are used as 
cropland or pasture. This soil is suited to corn and 
small grain and to grasses and legumes for hay and 
_ pasture. If cultivated crops are grown, water erosion is 

a slight or moderate hazard. Also, the soil is subject to 
soil blowing. Most areas have slopes that are too short 
and irregular for stripcropping, terraces, or contour 
farming. Conservation tillage and winter cover crops 
help to control water erosion and soil blowing. 
Returning crop residue to the soil or adding other 
organic material helps to maintain fertility and good 
tilth, increases the rate of water infiltration, and helps 
to control water erosion and soil blowing. 

A cover of pasture plants is effective in controlling 
water erosion and soil blowing. Overgrazing can cause 
surface compaction, depletion of the plant cover, and 
an increase in the extent of undesirable plant species. 
Proper stocking rates, pasture rotation, measures that 
improve fertility, and timely deferment of grazing help 
to keep the pasture in good condition. 
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This soil is suited to trees. The equipment limitation 
and plant competition are management concerns. 
Ruts form easily on unsurfaced roads during wet 
periods. Log landings and haul roads can be stabilized 
with gravel. Competing vegetation, which interferes 
with natural regeneration following harvest, can be 
controlled by herbicides or by mechanical removal. 

Because of the wetness and the slow permeability 
in the substratum, this soil is poorly suited to septic 
tank absorption fields. Mounding the site with suitable 
filtering material helps to overcome these limitations. 
Also, in some areas the effluent can be pumped to an 
absorption field on a better suited nearby soil. 

This soil is suited to dwellings without basements. 
Because of the wetness, however, it is only 
moderately suited to dwellings with basements. This 
limitation can be overcome by installing tile drains 
around the foundations and providing gravity outlets or 
other dependable outlets and by constructing 
foundations on coarse textured fill material, such as 
sand or gravel, above the level of wetness. 

Because of the potential for frost action, this soil is 
only moderately suited to local roads and streets. The 
road damage caused by frost action can be minimized 
by replacing the upper part of the soil with coarse 
textured base material and by providing adequate 
roadside ditches, which help to drain the roadbed and 
maintain the natural drainage system. 

The land capability classification is lle. The 
woodland ordination symbol is 3L (sugar maple). The 
primary forest habitat type is AAt, and the secondary 
type is AVDe. 


HaC—Haugen sandy loam, 6 to 12 percent 
slopes 


This sloping, moderately well drained soil is on 
ridgetops and side slopes on moraines. It is deep or 
very deep to dense till. Individual areas are irregularly 
shaped and generally range from 10 to 200 acres in 
size. 

Typically, the surface layer is very dark brown sandy 
loam about 4 inches thick. The upper part of the 
subsoil is dark yellowish brown, friable sandy loam 
and gravelly sandy loam about 19 inches thick. Below 
this is about 26 inches of dark reddish brown and 
reddish brown, mottled, friable sandy loam and 
gravelly sandy loam. The lower part of the subsoil is 
about 30 inches thick. It is reddish brown, mottled, 
friable gravelly loamy sand in the upper part and dark 
reddish brown, firm gravelly sandy loam in the lower 
part. The substratum to a depth of 88 inches or more 
is reddish brown, firm gravelly sandy loam. In places 
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the surface layer is loam or silt loam. In some areas 
cobblestones are on the surface. In other areas the 
slope is less than 6 percent or more than 12 percent. 

Included with this soil in mapping are small areas of 
the very poorly drained Adolph, well drained Amery, 
and somewhat poorly drained Magnor soils. Adolph 
soils are in depressions. Amery soils are in the higher 
positions on the landscape. Magnor soils are in 
concave areas and drainageways. Included soils make 
up 10 ta 15 percent of the unit. 

Permeability is moderate in the upper part of the 
subsoil in the Haugen soil, moderate or moderately 
slow in the lower part of the subsoil, and very slow in 
the substratum. The available water capacity is 
moderate. The content of organic matter is moderately 
low or moderate in the surface layer. The surface layer 
is friable and can be easily tilled throughout a wide 
range in moisture content. The depth to a perched 
seasonal high water table ranges from 2.5 to 3.5 feet. 

Most areas are wooded. A few areas are used as 
cropland or pasture. This soil is suited to corn and 
small grain and to grasses and legumes for hay and 
pasture. If cultivated crops are grown, water erosion is 
a moderate hazard. Also, the soil is subject to soil 
blowing. Most areas have slopes that are too short 
and irregular for stripcropping or contour farming. 
Conservation tillage and winter cover crops help to 
control water erosion and soil blowing. Returning crop 
residue to the soil or adding other organic material 
helps to maintain fertility and good tilth, increases the 
rate of water infiltration, and helps to control water 
erosion and soil blowing. 

A cover of pasture plants is effective in controlling 
water erosion and soil blowing. Overgrazing can cause 
surface compaction, depletion of the plant cover, and 
an increase in the extent of undesirable plant species. 
Proper stocking rates, pasture rotation, measures that 
improve fertility, and timely deferment of grazing heip 
to keep the pasture in good condition. 

This soil is suited to trees. The equipment limitation 
and plant competition are management concerns. The 
slope limits the selection of log landing sites. Landings 
can be established on suitable nearly level or gently 
sloping adjacent or included soils. Ruts form easily on 
unsurfaced roads during wet periods. Log landings 
and haul roads can be stabilized with gravel. 
Competing vegetation, which interferes with natural 
regeneration following harvest, can be controlled by 
herbicides or by mechanical removal. 

Because of the wetness and the slow permeability 
in the substratum, this soil is poorly suited to septic 
tank absorption fields. In some areas the effluent can 
be pumped to an absorption field on a better suited 
nearby soil. 
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Because of the slope, this soil is only moderately 
suited to dwellings without basements. Because of the 
wetness and the slope, it is only moderately suited to 
dwellings with basements. The wetness can be 
overcome by installing tile drains around foundations 
and providing gravity outlets or other dependable 
outlets and by constructing the foundations on coarse 
textured fill material, such as sand or gravel, above the 
level of wetness. The slope can be overcome by 
cutting and filling, installing retaining walls, or 
designing the dwellings so that one side of the 
basement fronts on the lower part of the slope. Also, 
the dwellings can be constructed in areas of included 
soils where the slope is less than 6 percent. 

Because of the slope and the potential for frost 
action, this soil is only moderately suited to local roads 
and streets. The slope can be overcome by shaping 
the roadway through cutting and filling. Constructing 
roads on the contour minimizes the amount of cutting 
required. The road damage caused by frost action can 
be minimized by replacing the upper part of the soil 
with coarse textured base material, such as sand or 
gravel, and by providing adequate roadside ditches, 
which help to drain the roadbed and maintain the 
natural drainage system. 

The land capability classification is Ille. The 
woodland ordination symbol is 3L (sugar maple). The 
primary forest habitat type is AAt, and the secondary 
type is AVDe. 


HgC—Haugen-Greenwood complex, 0 to 
15 percent slopes 


These soils are on moraines. The moderately well 
drained, sloping and maderately steep Haugen soil is 
deep or very deep to dense till. It has slopes of 6 to 15 
percent and is on ridgetops and side slopes. In most 
areas it has stones on the surface. The nearly level, 
very deep, very poorly drained Greenwood soil is in 
depressions and has slopes of 0 to 1 percent. It is 
subject to ponding. Individual areas of this unit are 
irregularly shaped and generally range from 100 to 
300 acres in size. They are 55 to 65 percent Haugen 
soil and 20 to 30 percent Greenwood soil. The two 
soils occur as areas so intricately mixed or so small 
that mapping them separately is not practical. 

Typically, the surface layer of the Haugen soil is 
very dark brown sandy loam about 4 inches thick. The 
upper part of the subsoil is dark yellowish brown, 
friable sandy loam about 19 inches thick. Below this is 
about 26 inches of dark reddish brown and reddish 
brown, mottled, friable sandy loam. The lower part of 
the subsoil is about 30 inches thick. It is reddish 
brown, friable gravelly sandy loam in the upper part 
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and dark reddish brown, firm sandy loam in the lower 
part. The substratum to a depth of 88 inches or more 
is dark reddish brown, firm sandy loam. In places the 
surface layer is loam. In some areas cobblestones are 
on the surface. In other areas the slope is less than 6 
percent or more than 15 percent. 

Typically, the organic material in the Greenwood soil 
is at least 60 inches thick. The upper part is yellowish 
brown peat, and the lower part is dark yellowish 
brown, dark brown, and dark reddish brown mucky 
peat. 

Included with these soils in mapping are small 
areas of the very poorly drained Adoiph, well drained 
Amery, and somewhat poorly drained Magnor soils. 
Adolph and Magnor soils formed in silty and loamy 
deposits over sandy loam till. Adolph soils are in 
positions on the landscape similar to those of the 
Greenwood soil. Magnor soils are in positions slightly 
lower than those of the Haugen soil. Amery soils are 
slightly higher on the landscape than the Haugen soil. 
Included soils make up 5 to 15 percent of the unit. 

Permeability is moderate in the upper part of the 
subsoil in the Haugen soil, moderate or moderately 
slow in the lower part of the subsoil, and very slow in 
the substratum. The available water capacity is 
moderate. The content of organic matter is moderately 
low or moderate in the surface layer. The surface layer 
is friable and can be easily tilled throughout a wide 
range in moisture content. The depth to a perched 
seasonal high water table ranges from 2.5 to 3.5 feet. 

Permeability is moderate or moderately rapid in the 
Greenwood soil. The available water capacity is very 
high. The content of organic matter also is very high. 
The rooting depth of most plants is limited by an 
apparent seasonal high water table, which is near or 
above the surface in undrained areas. 

Most areas of this unit are wooded. The Haugen 
soil is generally unsuited to corn and small grain and 
to grasses and legumes for hay and pasture because 
of the stones on the surface. Removing these stones 
is difficult and costly. 

Because of the wetness, a scarcity of suitable 
drainage outlets, the hazard of frost in late spring or 
early fall, and an extremely acid reaction, the 
Greenwood soil is generally not suited to cultivated 
crops or pasture. If drained and cultivated, it is subject 
to burning and subsidence. Also, it is subject to soil 
blowing. 

The Haugen soil is suited to trees. The equipment 
limitation and plant competition are management 
concerns. The slope limits the selection of log landing 
sites. Landings can be established on suitable nearly 
level or gently sloping adjacent or included soils. Ruts 
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form easily on unsurfaced roads during wet periods. 
Log landings and haul roads can be stabilized with 
gravel. Competing vegetation, which interferes with 
natural regeneration following harvest, can be 
controlled by herbicides or by mechanical removal. 

Because of the extremely acid condition and the 
high water table, the Greenwood soil is generally 
unsuited to trees. The trees grow so poorly and are so 
poorly shaped that they are barely merchantable at 
best. 

Because of the wetness and the slow permeability 
in the substratum, the Haugen soil is poorly suited to 
septic tank absorption fields. In some areas the 
effluent can be pumped to an absorption field ona 
better suited nearby soil. 

Because of the slope, the Haugen soil is only 
moderately suited to dwellings without basements. 
Because of the wetness and the slope, it is only 
moderately suited to dwellings with basements. The 
wetness can be overcome by installing tile drains 
around foundations and providing gravity outlets or 
other dependable outlets and by constructing the 
foundations on coarse textured fill material, such as 
sand or gravel, above the level of wetness. The slope 
can be overcome by cutting and filling, installing 
retaining walls, or designing the dwellings so that one 
side of the basement fronts on the lower part of the 
slope. Also, the dwellings can be constructed in areas 
of included soils where the slope is less than 6 
percent. 

Because of the slope and the potential for frost 
action, the Haugen soil is only moderately suited to 
local roads and streets. The slope can be overcome by 
shaping the roadway through cutting and filling. 
Constructing roads on the contour minimizes the 
amount of cutting required. The road damage caused 
by frost action can be minimized by replacing the 
upper part of the soil with coarse textured base 
material, such as sand or gravel, and by providing 
adequate roadside ditches, which help to drain the 
roadbed and maintain the natural drainage system. 

The Greenwood soil is generally unsuited to use as 
a site for septic tank absorption fields, dwellings, or 
local roads and streets, mainly because of the 
ponding. Overcoming this hazard is difficult. A better 
suited site should be considered. 

The land capability classification is Vis. The 
woodland ordination symbol is 3L (sugar maple) for 
the Haugen soil and 2W (black spruce) for the 
Greenwood soil. The primary forest habitat type for the 
Haugen soil is AAt, and the secondary type is AVDe. A 
forest habitat type has not been assigned for the 
Greenwood soil. 
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HvC2—Hayriver fine sandy loam, 6 to 12 
percent slopes, eroded 


This moderately deep, sloping, well drained soil is 
on ridgetops and side slopes in the uplands. Individual 
areas are irregularly shaped and generally range from 
5 to 50 acres in size. 

In most cultivated areas on the crest of hills and the 
upper side slopes, water erosion has removed some 
of the original surface layer. Typically, the remaining 
surface layer is dark brown fine sandy loam about 8 
inches thick. The subsurface layer is brown fine sandy 
loam about 5 inches thick. The subsoil is dark 
yellowish brown, friable fine sandy loam about 17 
inches thick. Below this to a depth of 60 inches or 
more is fine grained glauconitic sandstone. In places 
the depth to sandstone is Jess than 20 inches. In a few 
areas the surface layer is sandy loam or loam. In some 
areas the slope is less than 6 percent or more than 12 
percent. 

Included with this soil in mapping are small areas of 
the well drained Dobie soils. These soils formed in 
loess and loamy residuum over sandstone. They are in 
the higher positions on the landscape. They make up 5 
te 15 percent of the unit. 

Permeability is moderate or moderately rapid in the 
subsoil of the Hayriver soil and slow to moderate in the 
sandstone. The available water capacity is low. The 
content of organic matter is moderately low in the 
surface layer. The surface layer is friable and can be 
easily tilled throughout a wide range in moisture 
content. The rooting depth of most crops is limited by 
droughtiness in the sandy substratum, where it 
occurs, and by the underlying sandstone. 

Most areas are used as cropland or pasture. A few 
areas are wooded. This soil is suited to corn and small 
grain and to grasses and legumes for hay and pasture. 
In most years crop yields are limited by the low 
available water capacity. If cultivated crops are grown, 
water erosion is a moderate hazard. Also, soil blowing 
is a hazard. Contour farming, contour stripcropping, 
and conservation tillage help to contro! water erosion 
and soil blowing. Returning crop residue to the soil or 
adding other organic material helps to maintain fertility 
and good tilth, increases the rate of water infiltration, 
and helps to control water erosion and soil blowing. 

A cover of pasture plants is effective in controlling 
water erosion and soil blowing. Overgrazing can cause 
surface compaction, depletion of the plant cover, and 
an increase in the extent of undesirable plant species. 
Proper stocking rates, pasture rotation, measures that 
improve fertility, and timely deferment of grazing help 
to keep the pasture in good condition. 
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This soil is suited to trees. The equipment limitation 
and plant competition are management concerns. The 
slope limits the selection of lag landing sites. Landings 
can be established on suitable nearly level or gently 
sloping adjacent or included soils. Ruts form easily on 
unsurfaced roads during wet periods. Log landings 
and haul roads can be stabilized with gravel. 
Competing vegetation, which interferes with natural 
regeneration following harvest, can be controlled by 
herbicides or by mechanical removal. 

Because of the thin layer of soil over sandstone, 
this unit is poorly suited to septic tank absorption 
fields. The soil readily absorbs but does not 
adequately filter the effluent. The poor filtering capacity 
can result in seepage of untreated effluent into 
crevices and bedding planes in the underlying 
sandstone and possibly into the ground water. 

Because of the slope, this soil is only moderately 
suited to dwellings. This limitatian can be overcome by 
cutting and filling, by installing retaining walls, or by 
designing the dwellings so that one side of the 
basement fronts on the lower part of the slope. Also, 
the dwellings can be constructed in areas of included 
soils where the slope is less than 6 percent. 

Because of the slope and the potential for frost 
action, this soil is only moderately suited to local roads 
and streets. The slope can be overcome by shaping 
the roadway through cutting and filling. Constructing 
roads on the contour minimizes the amount of cutting 
required. The road damage caused by frost action can 
be minimized by replacing the upper part of the soil 
with coarse textured base material, such as sand or 
gravel. 

The land capability classification is Ille. The 
woodland ordination symbol is 4A (northern red oak). 
The primary forest habitat type is AVDe, and the 
secondary type is AAt. 


HvD—Hayriver fine sandy loam, 12 to 20 
percent slopes 


This moderately deep, moderately steep, well 
drained soil is on side slopes in the uplands. Individual 
areas are irregularly shaped and generally range from 
5 to 40 acres in size. 

Typically, the surface layer is dark brown fine sandy 
loam about 5 inches thick. The subsoil is about 19 
inches thick. It is dark brown, friable sandy loam in the 
upper part and dark brown, very friable loamy sand in 
the lower part. The substratum is yellowish brown 
sand about 14 inches thick. Weakly cemented 
sandstone is at a depth of about 38 inches. In places 
the surface layer is sandy loam or joam. In some 
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areas, the soil is severely eroded and the dark brown 
subsoil is exposed. In other areas the slope is less 
than 12 percent or more than 20 percent. 

Included with this soil in mapping are small areas of 
the excessively drained Twinmound soils. These soils 
are sandy throughout. They are in positions on the 
landscape similar to those of the Hayriver soil. They 
make up 5 to 15 percent of the unit. 

Permeability is moderate or moderately rapid in the 
subsoil of the Hayriver soil and slow to moderate in the 
sandstone. The available water capacity is low. The 
content of organic matter is moderately low in the 
surface layer. The surface layer is friable and can be 
easily tilled throughout a wide range in moisture 
content. The rooting depth of most crops is limited by 
droughtiness in the sandy substratum, where it 
occurs, and by the underlying sandstone. 

Most areas are used as pasture. A few areas are 
wooded. This soil is suited to corn and small grain and 
to grasses and legumes for hay and pasture. In most 
years crop yields are limited by the low available water 
capacity. If cultivated crops are grown, water erosion is 
a severe hazard. Also, soil blowing is a hazard. 
Contour farming, contour stripcropping, crop rotations 
that include grasses and legumes, and conservation 
tillage help to control water erosion and soil blowing. 
Returning crop residue to the soil or adding other 
organic material helps to maintain fertility and good 
tilth, increases the rate of water infiltration, and helps 
to control water erosion and soil blowing. 

A cover of pasture plants is effective in controlling 
water erosion and soil blowing. Overgrazing can cause 
surface compaction, depletion of the plant cover, and 
an increase in the extent of undesirable plant species. 
Proper stocking rates, pasture rotation, measures that 
improve fertility, and timely deferment of grazing help 
to keep the pasture in good condition. 

This soil is suited to trees. The hazard of water 
erosion, the equipment limitation, and plant 
competition are management concerns. Planting on 
the contour and carefully locating skid roads during 
harvest minimize water erosion. Seedling survival on 
the steeper south- or west-facing slopes can be 
improved by careful planting of vigorous nursery stock. 
The slope limits the selection of log landing sites. 
Landings can be established on suitable nearly level or 
gently sloping adjacent or included soils. Because the 
slope limits the use of conventional equipment, special 
harvesting and planting methods, such as yarding the 
logs by cable and planting seedlings by hand, may be 
needed. Ruts form easily on unsurfaced roads during 
wet periods. Log landings and haul roads can be 
stabilized with gravel. Competing vegetation interferes 
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with natural regeneration following harvest but can be 
controlled by herbicides or by mechanical removal. 

Because of the slope and the thin layer of soil over 
sandstone, this unit is generally unsuited to septic tank 
absorption fields. 

Because of the slope, this soil is poorly suited to 
dwellings. This limitation can be overcome by cutting 
and filling or by installing retaining walls. Also, the 
dwellings can be designed so that one side of the 
basement fronts on the lower part of the slope. 

Because of the slope, this soil is poorly suited to 
local roads and streets. This limitation can be 
overcome by shaping the roadway through cutting and 
filling. Constructing roads on the contour minimizes 
the amount of cutting required. 

The land capability classification is Ve. The 
woodland ordination symbol is 4R (northern red oak). 
The primary forest habitat type is AVDe, and the 
secondary type is AAt. 


HyB—Hayriver loam, 2 to 6 percent 
slopes 


This moderately deep, gently sloping, well drained 
soil is on ridgetops in the uplands. Individual areas are 
irregularly shaped and generally range from 5 to 40 
acres in size. 

Typically, the surface layer is dark brown loam 
about 8 inches thick. The subsurface layer is brown 
loam about 3 inches thick. The subsoil is dark brown, 
friable loam about 18 inches thick. Weakly cemented 
sandstone is at a depth of about 30 inches. In places 
the surface layer is fine sandy loam or sandy loam. 

Included with this soil in mapping are small areas of 
the well drained Arland and Dobie soils. These soils 
are in positions on the landscape similar to those of 
the Hayriver soil. Arland soils formed in loess and 
loamy glacial till over sandstone or over sandy 
residuum and sandstone. Dobie soils formed in loess 
and loamy residuum over sandstone. Included soils 
make up 5 to 10 percent of the unit. 

Permeability is moderate or moderately rapid in the 
subsoil of the Hayriver soil and slow to moderate in the 
sandstone. The available water capacity is low. The 
content of organic matter is moderately low in the 
surface layer. The surface layer is friable and can be 
easily tilled throughout a wide range in moisture 
content. The rooting depth of most crops is limited by 
droughtiness in the sandy substratum, where it 
occurs, and by the underlying sandstone. 

Most areas are used as cropland. This soil is suited 
to corn and small grain and to grasses and legumes 
for hay and pasture. If cultivated crops are grown, 
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water erosion is a slight or moderate hazard. It can be 
controlled by contour farming, contour stripcropping, 
and conservation tillage. Returning crop residue to the 
soil or adding other organic material helps to maintain 
fertility and good tilth, increases the rate of water 
infiltration, and reduces the hazard of water erosion. 

A cover of pasture plants is effective in controlling 
water erosion. Overgrazing or grazing when the soil is 
too wet causes surface compaction, depletion of the 
plant cover, and an increase in the extent of 
undesirable plant species. Proper stocking rates, 
pasture rotation, measures that improve fertility, and 
restricted use during wet periods help to keep the 
pasture in good condition. 

This soil is suited to trees. The equipment limitation 
and plant competition are management concerns. 
Ruts form easily on unsurfaced roads during wet 
periods. Log landings and haul roads can be stabilized 
with gravel. Competing vegetation, which interferes 
with natural regeneration following harvest, can be 
controlled by herbicides or by mechanical removal. 

Because of the thin layer of soil over sandstone, 
this unit is poorly suited to septic tank absorption 
fields. The soil readily absorbs but does not 
adequately filter the effluent. The poor filtering capacity 
can result in seepage of untreated effluent into 
crevices and bedding planes in the underlying 
sandstone and possibly into the ground water. 
Mounding the site with suitable filtering material helps 
to overcome the poor filtering capacity. 

This soil is suited to dwellings. Because of the 
potential for frost action, it is only moderately suited to 
local roads and streets. The road damage caused by 
frost action can be minimized by replacing the upper 
part of the soil with coarse textured base material, 
such as sand or gravel. 

The land capability classification is lle. The 
woodiand ordination symbol is 4A (northern red oak). 
The primary forest habitat type is AVDe, and the 
secondary type is AAt. 


HzF—Hayriver-Twinmound complex, 20 to 
50 percent slopes 


These moderately deep, steep and very steep, well 
drained and excessively drained soils are on side 
slopes in the uplands. Individual areas of this unit are 
irregularly shaped and generally range from 40 to 200 
acres in size. They are 50 to 60 percent Hayriver soil 
and 25 to 35 percent Twinmound soil. The two soils 
occur as areas so intricately mixed or so small that 
mapping them separately is not practical. 

Typically, the surface layer of the Hayriver soil is 
dark brown fine sandy loam about 6 inches thick. The 


subsurface layer is very dark grayish brown fine sandy 
Joarn about 2 inches thick. The subsoil is about 32 
inches thick. It is dark yellowish brown, friable sandy 
loam and fine sandy loam in the upper part; olive gray, 
friable loam in the next part; and olive gray, friable fine 
sandy loam in the lower part. Fine grained glauconitic 
sandstone is at a depth of about 36 inches. 

Typically, the surface layer of the Twinmound soil is 
dark brown sand about 4 inches thick. The subsoil is 
about 24 inches thick. It is dark yellowish brown and 
dark brown, very friable sand in the upper part and 
strong brown, loose sand in the lower part. Weakly 
cemented sandstone is a depth of about 28 inches. It 
grades to strongly cemented sandstone at a depth of 
about 42 inches. In some areas the slope is less than 
20 percent. 

Included with these soils in mapping are small 
areas of soils in which the depth to bedrock is less 
than 20 inches. Also included are small areas of 
sandstone rock outcrop. Included areas make up 5 to 
15 percent of the unit. 

Permeability is moderate or moderately rapid in the 
subsoil of the Hayriver soil and slow to moderate in the 
sandstone. The available water capacity is low. The 
content of organic matter is moderately low in the 
surface layer. The rooting depth of most plants is 
limited by droughtiness in the sandy substratum, 
where it occurs, and by the underlying sandstone. 

Permeability is rapid in the subsoil of the 
Twinmound soil and moderately slow or moderate in 
the sandstone. The available water capacity is very 
low. The content of organic matter is low in the surface 
layer. The rooting depth of most plants is limited by the 
underlying sandstone. 

Most areas of this unit are wooded, Because of the 
severe or very severe hazard of water erosion, these 
soils are not suited to cultivated crops. They are poorly 
suited to improved pasture because of the hazard of 
water erosion and the slope, which limits the use of 
machinery. In some of the less sloping areas, the 
pasture can be renovated and improved. The native 
vegetation generally is of poor quality for forage. 

These soils are suited to trees. The hazard of water 
erosion, the equipment limitation, and seedling 
mortality are management concerns. The windthrow 
hazard is an additional concern on the Twinmound 
soil, and plant competition is a concern on the 
Hayriver soil. Hand planting, contour planting, and 
careful selection of sites for access roads help to 
control water erosion. The use of equipment is limited 
by the slope, by the loose sand in the Twinmound soit, 
and by low strength of the Hayriver soil. Ruts form 
easily on unsurfaced roads in areas of the Hayriver 
soil during wet periods. Log landings and haul roads 
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can be stabilized with gravel. The sandy surface of the 
Twinmound soil can interfere with the traction of 
wheeled equipment, especially during dry periods. The 
slope limits the selection of log landing sites. Landings 
can be established on suitable nearly level or gently 
sloping adjacent or included soils. Because the slope 
limits the use of conventional equipment, special 
harvesting and planting methods, such as yarding the 
logs by cable and planting seedlings by hand, may be 
needed. Seedling survival on the steeper south- or 
west-facing slopes can be improved by careful 
planting of vigorous nursery stock. Harvesting by 
clear-cut or area-selection methods helps to prevent 
windthrow of the remaining trees on the Twinmound 
soil. Competing vegetation, which interferes with 
natural regeneration following harvest on the Hayriver 
soil, can be controlled by herbicides or by mechanical 
removal. 

These soils are generally unsuited to use as sites 
for septic tank absorption fields, dwellings, or local 
roads and streets, mainly because of the slope. 
Overcoming this limitation is difficult. A better suited 
site should be considered. 

The land capability classification is Vile. The 
woodland ordination symbol is 4R (northern red oak) 
for the Hayriver soil and 4R (jack pine) for the 
Twinmound soil. The primary forest habitat type for the 
unit is AVDe, and the secondary type is AAt. 


MaB—Magnor silt loam, 0 to 4 percent 
slopes 


This nearly level and gently sloping, somewhat 
poorly drained soil is in plane or slightly concave areas 
and in drainageways on moraines. It is deep to dense 
till. Individual areas are irregularly shaped and 
generally range from 10 to 100 acres in size. 

Typically, the surface layer is very dark grayish 
brown silt loam about 8 inches thick. The subsurface 
layer is brown, mottled silt loam about 2 inches thick. 
The next layer is brown and dark yellowish brown, 
mottled silt loam about 14 inches thick. The subsoil is 
reddish brown, mottled, friable sandy loam about 26 
inches thick. The substratum to a depth of 60 inches or 
more is reddish brown, firm sandy loam. In places the 
surface layer is loam. In some areas the slope is more 
than 4 percent. 

Included with this soil in mapping are small areas of 
the moderately well drained Freeon soils. These soils 
are in the higher positions on the landscape. They 
make up 5 to 15 percent of the unit. 

Permeability is moderate in the silty mantle of the 
Magnor soil. It is moderately slow or slow in the loamy 
lower part of the subsoil and very slow in the 
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substratum. The available water capacity is moderate. 
The content of organic matter is moderately low or 
moderate in the surface layer. The surface layer is 
friable and can be easily tilled, but it tends to crust and 
puddle after hard rains or if it is tilled when too wet. 
The rooting depth of most crops is limited by a 
perched seasonal high water table, which is at a depth 
of 1.0 to 2.5 feet in undrained areas. 

Most areas are used as cropland. A few areas are 
used as pasture or woodland. If drained, this soil is 
suited to corn and small grain and to grasses and 
legumes for hay and pasture. If cultivated crops are 
grown, water erosion is a slight hazard. It can be 
controlled by using a system of conservation tillage 
and planting winter cover crops. Land smoothing, 
surface drains, grassed waterways, and diversions 
help to remove excess water. Returning crop residue 
to the soil or adding other organic material helps to 
maintain fertility and tilth, increases the rate of water 
infiltration, and helps to control water erosion. 

A cover of pasture plants is effective in controlling 
water erosion. The surface layer is subject to crusting, 
which restricts the emergence of the plants. Alfalfa is 
generally short lived because of the seasonal high 
water table and the winterkill caused by frost heave. 
Red clover is generally grown. Overgrazing or grazing 
when the soil is too wet causes surface compaction, 
depletion of the plant cover, and an increase in the 
extent of undesirable plant species. Proper stocking 
rates, pasture rotation, measures that improve fertility, 
and restricted use during wet periods help to keep the 
pasture in good condition. 

This soil is suited to trees. The equipment limitation, 
the windthrow hazard, and plant competition are 
management concerns. Wetness and low soil strength 
generally limit access by machinery to the dry summer 
months or to periods when the soil is frozen or the 
snow cover is thick. Ruts form easily on unsurfaced 
roads during wet periods. Log landings and haul roads 
can be stabilized with gravel. Harvesting by clear-cut 
or area-selection methods helps to prevent windthrow 
of the remaining trees. Competing vegetation, which 
interferes with natural regeneration following harvest, 
can be controlled by herbicides or by mechanical 
removal. 

Because of the wetness and the restricted 
permeability in the lower part of the subsoil and in the 
substratum, this soil is poorly suited to septic tank 
absorption fields. On some sites, mounding with 
suitable filtering material helps to overcome these 
limitations. Also, in some areas the effluent can be 
pumped to an absorption field established on better 
suited soils on the higher parts of the landscape. 

Because of the wetness, this soil is poorly suited to 
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dwellings. This limitation can be overcome by 
constructing foundations on coarse textured fill 
material, such as sand or gravel, above the level of 
wetness and by installing tile drains around the 
foundations and providing gravity outlets or other 
dependable outlets. 

Because of the potential for frost action, this soil is 
poorly suited to local roads and streets. The road 
damage caused by frost action can be minimized by 
replacing the upper part of the soil with coarse 
textured base material, such as sand or gravel, and by 
providing adequate roadside ditches, which help to 
drain the roadbed and maintain the natural drainage 
system. 

The land capability classification is Ilw. The 
woodland ordination symbol is 3W (sugar maple). The 
primary forest habitat type is ACaCi, and the 
secondary type is AAt. 


Me—Markey muck, 0 to 1 percent slopes 


This very deep, nearly level, very poorly drained soil 
is in depressions and drainageways on outwash 
plains. It is subject to ponding. Individual areas are 
elongated and generally range from 20 to 80 acres in 
size. 

Typically, the upper 44 inches is black muck. The 
substratum to a depth of 60 inches or more is olive 
gray sand. In some areas the organic material has 
strata of peat or mucky peat. In other areas it is Jess 
than 16 inches thick over sand. 

Included with this soil in mapping are small areas of 
the poorly drained and very poorly drained Fordum 
and Rib soils. These soils are in the slightly higher 
areas. Fordum soils are stratified and typically are silty 
in the upper part. Rib soils formed in silty alluvium over 
sand and gravel. Included soils make up 5 to 10 
percent of the unit. 

Permeability is moderately slow to moderately rapid 
in the organic part of the Markey soil and rapid in the 
substratum. The available water capacity is very high. 
The content of organic matter also is very high. The 
rooting depth of most plants is limited by an apparent 
seasonal high water table, which is near or above the 
surface in undrained areas. 

Most areas support wetland vegetation. A few areas 
have been drained and are used as cropland. Because 
of the wetness, a scarcity of suitable drainage outlets, 
and the hazard of frost in late spring or early fall, this 
soil is generally not suited to cultivated crops or 
pasture. If drained and cultivated, it is subject to 
burning and subsidence. Also, it is subject to soil 
blowing. 

Because of the high water table, this soil is poorly 


suited to trees. The equipment limitation, seedling 
mortality, the windthrow hazard, and plant competition 
are management concerns. Wetness and low soil 
strength generally limit access by machinery to 
periods when the soil is frozen or snow cover is thick. 
Reforestation is typically limited to natural 
regeneration. Harvesting by clear-cut or area-selection 
methods helps to prevent windthrow of the remaining 
trees. Competing vegetation, which interferes with 
natural regeneration following harvest, can be 
controlled by herbicides or by mechanical removal. 

This soil is generally unsuited to use as a site for 
septic tank absorption fields, dwellings, or local roads 
and streets, mainly because of the ponding. 
Overcoming this hazard is difficult. A better suited site 
should be considered. 

The land capability classification is Viw in undrained 
areas. The woodland ordination symbol! is 2W 
(quaking aspen). A forest habitat type has not been 
assigned. 


Mh—Meehan loamy sand, 0 to 2 percent 
slopes 


This very deep, nearly level, somewhat poorly 
drained soil is in shallow depressions on outwash 
plains. Individual areas are elongated and generally 
range from 5 to 20 acres in size. 

Typically, the surface layer is black loamy sand 
about 5 inches thick. The subsurface layer is brown 
loamy sand about 3 inches thick. The subsoil is about 
20 inches thick. It is dark brown and dark yellowish 
brown, mottled, very friable or loose sand. The 
substratum to a depth of 60 inches or more is dark 
brown, mottled sand. In places the substratum has 
strata of loamy sand fess than 1 inch thick. 

Included with this soil in mapping are small areas of 
the moderately well drained Friendship and poorly 
drained and very poorly drained Newson soils. 
Friendship soils are in the slightly higher positions on 
the landscape. Newson soils are in the lower positions. 
Included soils make up 10 to 15 percent of the unit. 

Permeability is rapid in the Meehan soil. The 
available water capacity is low. The content of organic 
matter is low to moderate in the surface layer. The 
surface layer is very friable and can be easily tilled 
throughout a wide range in moisture content. The 
rooting depth of most crops is limited by an apparent 
seasonal high water table, which is at a depth of 1.0 to 
2.5 feet in undrained areas. 

Most areas are used as cropland. A few areas are 
used as pasture. If drained, this soil is suited to corn 
and small grain and to grasses and legumes for hay 
and pasture. Excess water can be removed by 
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diversions, grassed waterways, surface drains, and 
drainage tile. If the water table is excessively lowered, 
however, crop yields in most years are limited by the 
low available water capacity. If tile drains are installed, 
the finer sand enters the tile lines unless a suitable 
filter covers the tile. In areas that are cultivated, soil 
blowing is a hazard. |t can be controlled by wind 
stripcropping, field windbreaks, and conservation 
tillage. Returning crop residue to the soil or adding 
other organic material reduces the hazard of soil 
blowing and the amount of water lost through 
evaporation, increases the rate of water infiltration, 
and helps to maintain fertility. 

A cover of pasture plants is effective in controlling 
soil blowing. Forage yields are generally low unless 
fertilizer is applied and an adequate amount of 
moisture is supplied either through a controlled 
drainage system or through irrigation. Alfalfa is short 
lived unless the soil is drained. Red clover is generally 
grown. Overgrazing or grazing when the sail is too wet 
causes surface compaction, depletion of the plant 
cover, and an increase in the extent of undesirable 
plant species. Proper stocking rates, pasture rotation, 
restricted use during wet periods, and timely 
deferment of grazing help to keep the pasture in good 
condition. 

This soil is suited to trees. The equipment limitation, 
the windthrow hazard, and plant competition are 
management concerns. Wetness frequently limits 
access by machinery to the dry summer months or to 
periods when the soil is frozen or snow cover is thick. 
Harvesting by clear-cut or area-selection methods 
helps to prevent windthrow of the remaining trees. 
Competing vegetation, which interferes with natural 
regeneration following harvest, can be controlled by 
herbicides or by mechanical removal. 

This soil readily absorbs the effluent in septic tank 
absorption fields. It does not adequately filter the 
effluent, however, because of the rapid permeability. 
The poor filtering capacity can result in the pollution of 
ground water. The wetness also is a limitation. 

Because of the wetness, this soil is poorly suited to 
dwellings. This limitation can be overcome by installing 
tile drains around foundations and providing gravity 
outlets or other dependable outlets and by 
constructing the foundations on coarse textured fill 
material, such as sand or gravel, above the level of 
wetness. 

Because of the wetness and the potential for frost 
action, this soil is only moderately suited to local roads 
and streets. Replacing the upper part of the soil with 
coarse textured base material, such as sand or gravel, 
helps to prevent the damage caused by wetness. The 
road damage caused by frost action can be minimized 
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by replacing the upper part of the soil with coarse 
textured base material and by providing adequate 
roadside ditches, which help to drain the roadbed and 
maintain the natural drainage system. 

The land capability classification is \Vw. The 
woodland ordination symbol is 5W (jack pine). The 
primary forest habitat type is PAm. 


MnA—Menahga loamy sand, 0 to 2 
percent slopes 


This very deep, nearly level, excessively drained 
soil is in plane areas on outwash plains. Individual 
areas are irregularly shaped and generally range from 
10 to 60 acres in size. 

Typically, the surface layer is very dark grayish 
brown loamy sand about 12 inches thick. The subsoil 
is dark yellowish brown, dark brown, and strong 
brown, very friable sand about 20 inches thick. The 
substratum to a depth of 60 inches or more is 
yellowish brown sand. In places the surface layer is 
loamy fine sand or sand. In some areas the 
substratum is gravelly sand or has loamy or silty 
strata. 

Included with this soil in mapping are small areas of 
the somewhat excessively drained Chetek and 
moderately well drained Friendship soils. Chetek soils 
formed in loamy alluvium and in the underlying sandy 
outwash. They are in the slightly higher positions on 
the landscape. Friendship soils are in the slightly lower 
positions. Included soils make up 2 to 10 percent of 
the unit. 

Permeability is rapid in the Menahga soil. The 
available water capacity is low. The content of organic 
matter is low or moderately low in the surface layer. 
The surface layer is very friable and can be easily 
tilled throughout a wide range in moisture content. The 
rooting depth of most crops is limited by droughtiness. 

Most areas are used as cropland. Some areas have 
been planted to pine trees. This soil is poorly suited to 
corn and small grain and to grasses and legumes for 
hay and pasture because of the low available water 
capacity. If irrigated, however, it is suited to the 
commonly grown farm crops and to vegetables, such 
as snap beans, potatoes, sweet corn, and peas. If 
cultivated crops are grown, the soil is subject to soil 
blowing. Winter cover crops, conservation tillage, wind 
stripcropping, and field windbreaks help to prevent 
excessive soil loss. Returning crop residue to the soil 
or adding other organic material reduces the hazard of 
soil blowing and the amount of water Jost through 
evaporation, increases the rate of water infiltration, 
and helps to maintain fertility. 

A cover of pasture plants is effective in controlling 
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soil blowing. Forage yields are generally low unless 
fertilizer is applied and the supply of moisture is 
adequate. Planting early in spring, before the soil has 
a chance to dry out, helps to overcome the 
droughtiness. Planting later in the year is likely to 
result in a poor survival rate. Overgrazing can cause 
surface compaction, depletion of the plant cover, and 
an increase in the extent of undesirable plant species. 
Proper stocking rates, pasture rotation, measures that 
improve fertility, and timely deferment of grazing help 
to keep the pasture in good condition. 

This soil is suited to trees. Seedling mortality is a 
management concern. Seedling survival can be 
improved by careful planting of vigorous nursery stock. 

This soil is suited to dwellings and to loca! roads 
and streets. It readily absorbs the effluent in septic 
tank absorption fields. It does not adequately filter the 
effluent, however, because of the rapid permeability. 
The poor filtering capacity can result in the pollution of 
ground water. 

The land capability classification is IVs in 
nonirrigated areas and Ils in irrigated areas. The 
woodland ordination symbol is 7S (jack pine). The 
primary forest habitat type is PAm, and the secondary 
type is QGCe. 


MnB—Menahga loamy sand, 2 to 6 
percent slopes 


This very deep, gently sloping, excessively drained 
soil is in plane or slightly convex areas on outwash 
plains. Individual areas are irregularly shaped and 
generally range from 10 to 80 acres in size. 

Typically, the surface layer is very dark brown loamy 
sand about 10 inches thick. The subsoil is about 28 
inches thick. It is very friable sand. It is dark yellowish 
brown in the upper part and dark brown in the lower 
part. The substratum to a depth of 60 inches or more 
is yellowish brown sand. In places the surface layer is 
loamy fine sand or sand. In some areas the 
substratum is gravelly sand or has loamy or silty 
strata. In other areas the slope is less than 2 percent 
or more than 6 percent. 

Included with this soil in mapping are small areas of 
the somewhat excessively drained Chetek and 
moderately well drained Friendship soils. Chetek soils 
formed in loamy alluvium and in the underlying sandy 
outwash. They are in the slightly higher positions on 
the landscape. Friendship soils are in the slightly lower 
positions. Included soils make up 2 to 10 percent of 
the unit. 

Permeability is rapid in the Menahga soil. The 
available water capacity is low. The content of organic 
matter is low or moderately low in the surface layer. 


67 


The surface layer is very friable and can be easily 
tilled throughout a wide range in moisture content. The 
rooting depth of most crops is limited by droughtiness. 

Most areas are used as cropland. Some areas have 
been planted to pine trees. This soil is poorly suited to 
corn and small grain and to grasses and legumes for 
hay and pasture because of the low available water 
capacity. If irrigated, however, it is suited to the 
commonly grown farm crops and to vegetables, such 
as snap beans, potatoes, sweet corn, and peas. If 
cultivated crops are grown, water erosion is a slight 
hazard. Also, the soil is subject to soil blowing. Winter 
cover crops, conservation tillage, wind stripcropping, 
and field windbreaks help to prevent excessive Soil 
loss. Returning crop residue to the soil or adding other 
organic material reduces the hazard of soil blowing 
and the amount of water lost through evaporation, 
increases the rate of water infiltration, and helps to 
maintain fertility. 

A cover of pasture plants is effective in controlling 
soil blowing and water erosion. Forage yields are 
generally low unless fertilizer is applied and the supply 
of moisture is adequate. Planting early in spring, 
before the soil has a chance to dry out, helps to 
overcome the droughtiness. Planting later in the year 
is likely to result in a poor survival rate. Overgrazing 
can cause surface compaction, depletion of the plant 
cover, and an increase in the extent of undesirable 
plant species. Proper stocking rates, pasture rotation, 
measures that improve fertility, and timely deferment 
of grazing help to keep the pasture in good condition. 

This soil is suited to trees. Seedling mortality is a 
management concern. Seedling survival can be 
improved by careful planting of vigorous nursery stock. 

This soil is suited to dwellings and to local roads 
and streets. It readily absorbs the effluent in septic 
tank absorption fields. It does not adequately filter the 
effluent, however, because of the rapid permeability. 
The poor filtering capacity can result in the pollution of 
ground water. 

The land capability classification is IVs in 
nonirrigated areas and Ille in irrigated areas. The 
woodland ordination symbol is 7S (jack pine). The 
primary forest habitat type is PAm, and the secondary 
type is QGCe. 


MnC—Menahga loamy sand, 6 to 12 
percent slopes 


This very deep, sloping, excessively drained soil is 
on side slopes and in convex areas on outwash plains. 
Individual areas are irregularly shaped and generally 
range from 5 to 40 acres in size. 

Typically, the surface layer is dark brown loamy 
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sand about 8 inches thick. The subsoil is dark brown, 
very friable and loose sand about 18 inches thick. The 
substratum to a depth of 60 inches or more is strong 
brown sand. In places the substratum is gravelly sand 
or has loamy or silty strata. In some areas the slope is 
less than 6 percent or more than 12 percent. 

Included with this soil in mapping are small areas of 
the somewhat excessively drained Chetek soils. These 
soils formed in loamy alluvium and in the underlying 
sandy outwash. They are in positions on the 
landscape similar to those of the Menahga soil. They 
make up 2 to 10 percent of the unit. 

Permeability is rapid in the Menahga soil. The 
available water capacity is low. The content of organic 
matter is low or moderately low in the surface layer. 
The surface layer is very friable and can be easily 
tilled throughout a wide range in moisture content. The 
rooting depth of most crops is limited by droughtiness. 

Most areas are wooded. Some areas have been 
planted to pine trees. A few areas are used as 
cropland. This soil is poorly suited to corn and small 
grain and to grasses and legumes for hay and pasture. 
In most years crop yields are limited by the low 
available water capacity. If cultivated crops are grown, 
water erosion is a moderate hazard. Also, the soil is 
subject to soil blowing. Winter cover crops, wind 
stripcropping, conservation tillage, and field 
windbreaks help to control water erosion and soil 
blowing. Returning crop residue to the soil or adding 
other organic material reduces the hazard of soil 
blowing and the amount of water lost through 
evaporation, increases the rate of water infiltration, 
and helps to maintain fertility. 

A cover of pasture plants is effective in controlling 
soil blowing and water erosion. Forage yields are 
generally low unless fertilizer is applied and the supply 
of moisture is adequate. Planting early in spring, 
before the soil has a chance to dry out, helps to 
overcome the droughtiness. Planting later in the year 
is likely to result in a poor survival rate. Overgrazing 
can cause surface compaction, depletion of the plant 
cover, and an increase in the extent of undesirable 
plant species. Proper stocking rates, pasture rotation, 
measures that improve fertility, and timely deferment 
of grazing help to keep the pasture in good condition. 

This soil is suited to trees. The equipment limitation 
and seedling mortality are management concerns. The 
slope limits the selection of log landing sites. Landings 
can be established on suitable nearly ievel or gently 
sloping adjacent or included soils. Seedling survival 
can be improved by careful planting of vigorous 
nursery stock. 

This soil readily absorbs the effluent in septic tank 
absorption fields. It does not adequately filter the 
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effluent, however, because of the rapid permeability. 
The poor filtering capacity can result in the pollution of 
ground water. 

Because of the slope, this soil is only moderately 
suited to dwellings. This limitation can be overcome by 
cutting and filling, by installing retaining walls, or by 
designing the dwellings so that one side of the 
basement fronts on the lower part of the slope. Also, 
the dwellings can be constructed in areas of included 
soils where the slope is less than 6 percent. 

Because of the slope, this soil is only moderately 
suited to local roads and streets. This limitation can be 
overcome by shaping the roadway through cutting and 
filling. Constructing roads on the contour minimizes 
the amount of cutting required. 

The land capability classification is Vis. The 
woodland ordination symbol is 7S (jack pine). The 
primary forest habitat type is PAm, and the secondary 
type is QGCe. 


MnD—Menahga loamy sand, 12 to 25 
percent slopes 


This very deep, moderately steep and steep, 
excessively drained soil is on side slopes on outwash 
plains. Individual areas are irregularly shaped and 
generally range from 10 to 60 acres in size. 

Typically, the surface layer is black loamy sand 
about 3 inches thick. The subsoil is about 35 inches 
thick. It is dark brown and very friable. It is loamy sand 
in the upper part and sand in the lower part. The 
substratum to a depth of 60 inches or more is dark 
yellowish brown sand. In some areas the slope is less 
than 12 percent or more than 25 percent. 

Included with this soil in mapping are small areas of 
the somewhat excessively drained Chetek soils. These 
soils formed in loamy alluvium and in the underlying 
sandy outwash. They are in positions on the 
landscape similar to those of the Menahga soil. They 
make up 10 to 15 percent of the unit. 

Permeability is rapid in the Menahga soil. The 
available water capacity is low. The content of organic 
matter is low or moderately low in the surface layer. 
The rooting depth of most plants is limited by 
droughtiness. 

Most areas are wooded. A few areas have been 
planted to pine trees. Because of water erosion, 
droughtiness, and soil blowing, this soil is generally 
not suited to cultivated crops. It is poorly suited to 
pasture. A cover of pasture plants is effective in 
controlling water erosion and soil blowing, but forage 
yields are generally low because of the low available 
water capacity. Overgrazing can cause surface 
compaction, depletion of the plant cover, and an 
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increase in the extent of undesirable plant species. 
Proper stocking rates, pasture rotation, measures that 
improve fertility, and timely deferment of grazing help 
to keep the pasture in good condition. 

This soil is suited to trees. The hazard of water 
erosion, the equipment limitation, and seedling 
mortality are management concerns. Planting on the 
contour and carefully locating skid roads during 
harvest help to control water erosion. The slope limits 
the selection of log landing sites. Landings can be 
established on suitable nearly level or gently sloping 
adjacent or included soils. Because the slope limits the 
use of conventional equipment, special harvesting and 
planting methods, such as yarding the logs by cable 
and planting seedlings by hand, may be needed. 
Seedling survival on the steeper south- or west-facing 
slopes can be improved by careful planting of vigorous 
nursery stock. 

Because of the slope and a poor filtering capacity, 
this soil is poorly suited to septic tank absorption 
fields. The soil readily absorbs the effluent in septic 
tank absorption fields. It does not adequately filter the 
effluent, however, because of the rapid permeability. 
The poor filtering capacity can result in the pollution of 
ground water. 

Because of the slope, this soil is poorly suited to 
dwellings. This limitation can be overcome by cutting 
and filling or by installing retaining walls. Also, the 
dwellings can be designed so that one side of the 
basement fronts on the lower part of the slope, or they 
can be constructed in areas of included soils where 
the slope is less than 12 percent. 

Because of the slope, this soil is poorly suited to 
local roads and streets. This limitation can be 
overcome by shaping the roadway through cutting and 
filling. Constructing roads on the contour minimizes 
the amount of cutting required. 

The land capability classification is Vis. The 
woodland ordination symbol! is 7R (jack pine). The 
primary forest habitat type is PAm, and the secondary 
type is QGCe. 


Mo—Moppet fine sandy loam, 0 to 2 
percent slopes 


This very deep, nearly level, moderately well 
drained soil is in plane or slightiy convex areas on 
flood plains. It is subject to occasional flooding for very 
brief periods. Individual areas are long and narrow and 
generally range from 5 to 20 acres in size. 

Typically, the surface layer is very dark grayish 
brown fine sandy loam about 4 inches thick. The 
subsurface layer is about 6 inches thick. It is brown, 
friable fine sandy loam that has thin strata of very fine 
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sandy loam and silt loam. The upper part of the 
subsoil is about 19 inches thick. It is dark yellowish 
brown, friable fine sandy loam that has thin strata of 
fine sand, It is mottled in the tower part. The lower part 
of the subsoil is about 10 inches thick. It is dark 
yellowish brown, mottled, friable fine sandy loam that 
has thin strata of fine sand. The substratum to a depth 
of 60 inches or more is dark yellowish brown, mottled 
gravelly sand. In places the surface layer is silt loam. 
In some areas the substratum contains thin layers of 
silt loam or loam. 

Included with this soil in mapping are small areas of 
the poorly drained and very poorly drained Fordum 
and Rib soils. Fordum soils formed in silty and loamy 
alluvium over sandy alluvium. They are in the slightly 
lower positions on the landscape. Rib soils formed in 
silty alluvium over sandy outwash. They are in 
positions on the landscape similar to those of the 
Moppet soil. Included soils make up 5 to 10 percent of 
the unit. 

Permeability is moderate or moderately rapid in the 
loamy mantle of the Moppet soil and rapid in the 
substratum. The available water capacity is moderate. 
The content of organic matter in the surface layer also 
is moderate. The surface layer is friable and can be 
easily tilled throughout a wide range in moisture 
content. The depth to an apparent seasonal high water 
table ranges from 2.5 to 3.5 feet. 

Most areas are used as unimproved pasture or as 
woodiand. If protected from flooding, this soil is suited 
to corn and small grain and to grasses and legumés 
for hay and pasture. Dikes and diversions help to 
prevent flooding. Land smoothing, diversions, and 
interceptor subsurface drains help to remove excess 
water. If drainage tile is installed, silt and fine sand 
enter the tile lines unless a suitable filter is used to 
cover the tile. If cultivated crops are grown, soil 
blowing is a hazard. It can be controlled by 
conservation tillage, field windbreaks, and winter cover 
crops. Returning crop residue to the soil or adding 
other organic material reduces the amount of water 
lost through evaporation, helps to maintain fertility, 
increases the rate of water infiltration, and reduces the 
susceptibility to soil blowing. 

A cover of pasture plants is effective in controlling 
soil blowing. Overgrazing can cause surface 
compaction, depletion of the plant cover, and an 
increase in the extent of undesirable plant species. 
Proper stocking rates, pasture rotation, measures that 
improve fertility, and timely deferment of grazing help 
to keep the pasture in good condition. 

This soil is suited to trees. The equipment limitation 
and plant competition are management concerns. 
Ruts form easily on unsurfaced roads during wet 
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periods. Log landings and haul roads can be stabilized 
with gravel. Planting and harvesting operations are 
limited during periods of flooding. Competing 
vegetation, which interferes with natural regeneration 
following harvest, can be controlled by herbicides or 
by mechanical removal. 

This soil is generally unsuited to use as a site for 
septic tank absorption fields, dwellings, or local roads 
and streets, mainly because of the flooding. 
Overcoming this hazard is difficult. A better suited site 
should be considered. 

The land capability classification is Illw. The 
woodland ordination symbol is 3L (red maple). The 
primary forest habitat type is AVDe, and the 
secondary type is AVDe. 


NeB—Newood sandy loam, 2 to 6 percent 
slopes 


This gently sloping, moderately well drained soil is 
on ridgetops on moraines. It is deep or very deep to 
dense till. Individual areas are irregularly shaped and 
generally range from 5 to 150 acres in size. 

Typically, the surface layer is dark grayish brown 
sandy loam about 2 inches thick. It is covered by 4 
inch of black muck. The upper part of the subsoil is 
dark brown, friable loamy sand and sandy loam about 
18 inches thick. The next part is brown, dark brown, 
and reddish brown, mottled, friable sandy loam about 
19 inches thick. The lower part is yellowish red, 
mottled, friable loamy sand about 24 inches thick. The 
substratum to a depth of 80 inches or more is 
yellowish red, firm sandy loam. In places cobblestones 
are on the surface. In a few areas the surface layer is 
loam or silt loam. In some places the slope is more 
than 6 percent. 

Included with this soil in mapping are small areas of 
the poorly drained Capitola and somewhat poorly 
drained Magnor soils. Capitola soils are in depressions 
and drainageways. Magnor soils are in concave areas 
and in drainageways. Also included are some areas 
that are very stony. Included areas make up 5 to 15 
percent of the unit. 

Permeability is moderate in the upper part of the 
subsoil in the Newood soil. It is siow in the lower part 
of the subsoil and very slow in the substratum. The 
available water capacity is moderate. The content of 
organic matter is moderately low or moderate in the 
surface layer. The surface layer is friable and can be 
easily tilled throughout a wide range in moisture 
content. The depth to a perched seasonal high water 
table ranges from 2.5 to 3.5 feet. 
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Most areas are wooded. A few areas are used as 
cropland or pasture. This soil is suited to corn and 
small grain and to grasses and legumes for hay and 
pasture. If cultivated crops are grown, water erosion is 
a slight or moderate hazard. Also, the soil is subject to 
soil blowing. Most areas have slopes that are too short 
and irregular for stripcropping, terraces, or contour 
farming. Conservation tillage and winter cover crops 
help to control water erosion and soil blowing. 
Returning crop residue to the soil or adding other 
organic material helps to maintain fertility and good 
tilth, increases the rate of water infiltration, and helps 
to control water erosion and soil blowing. 

A cover of pasture plants is effective in controlling 
water erosion and soil blowing. Overgrazing can cause 
surface compaction, depletion of the plant cover, and 
an increase in the extent of undesirable plant species. 
Proper stocking rates, pasture rotation, measures that 
improve fertility, and timely deferment of grazing help 
to keep the pasture in good condition. 

This soil is suited to trees. The equipment limitation 
and plant competition are management concerns. 
Ruts form easily on unsurfaced roads during wet 
periods. Log landings and haul roads can be stabilized 
with gravel. Competing vegetation, which interferes 
with natural regeneration following harvest, can be 
controlled by herbicides or by mechanical removal. 

Because of the wetness and the restricted 
permeability in the lower part of the subsoil and in the 
substratum, this soil is poorly suited to septic tank 
absorption fields. Mounding the site with suitable 
filtering material helps to overcome these limitations. 
Also, in some areas the effluent can be pumped to an 
absorption field on a better suited nearby soil. 

This soil is suited to dwellings without basements. 
Because of the wetness, however, it is only 
moderately suited to dwellings with basements. This 
limitation can be overcome by installing tile drains 
around the foundations and providing gravity outlets or 
other dependable outlets and by constructing 
foundations on coarse textured fill material, such as 
sand or gravel, above the level of wetness. 

Because of the potential for frost action, this soil is 
only moderately suited to local roads and streets. The 
road damage caused by frost action can be minimized 
by replacing the upper part of the soil with coarse 
textured base material and by providing adequate 
roadside ditches, which help to drain the roadbed and 
maintain the natural drainage system. 

The land capability classification is le. The 
woodland ordination symbol! is 3L (sugar maple). The 
primary forest habitat type is AAt. 
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NeC—Newood sandy loam, 6 to 15 
percent slopes 


This sloping, moderately well drained soil is on 
ridgetops and side slopes on moraines. It is deep or 
very deep to dense till. Individual areas are irregularly 
shaped and generally range from 10 to 200 acres in 
size. : 

Typically, the surface layer is very dark gray sandy 
loam about 4 inches thick. The subsurface layer is 
brown gravelly sandy loam about 1 inch thick. The 
upper part of the subsoil is dark brown, very friable 
gravelly sandy loam about 8 inches thick. Below this is 
brown, very friable gravelly sandy loam about 4 inches 
thick. The next part of the subsoil is brown and reddish 
brown, friable and very friable gravelly sandy loam 
about 20 inches thick. The lower part of the subsoil is 
about 21 inches thick. It is reddish brown, mottled, firm 
gravelly sandy loam and sandy loam. The substratum 
to a depth of 60 inches or more is reddish brown, firm 
sandy loam. In places the surface layer is !oam or silt 
loam. In some areas cobblestones are on the surface. 
In other areas the slope is less than 6 percent or more 
than 15 percent. 

Included with this soil in mapping are small areas of 
the very poorly drained Capitola, well drained Newot, 
and somewhat poorly drained Magnor soils. Capitola 
soils are in depressions. Newot soils are in the higher 
positions on the landscape. Magnor soils are in 
concave areas and in drainageways. Also included are 
areas that are very stony. Included areas make up 10 
to 15 percent of the unit. 

Permeability is moderate in the upper part of the 
subsoil in the Newood soil. It is slow in the lower part 
of the subsoil and very slow in the substratum. The 
available water capacity is moderate. The content of 
organic matter is moderately low or moderate in the 
surface layer. The surface layer is friable and can be 
easily tilled throughout a wide range in moisture 
content. The depth to a perched seasonal high water 
ranges from 2.5 to 3.5 feet. 

Most areas are wooded. A few areas are used as 
cropland or pasture. This soil is suited to corn and 
small grain and to grasses and legumes for hay and 
pasture. If cultivated crops are grown, water erosion is 
a moderate hazard. Also, the soil is subject to soil 
blowing. Most areas have slopes that are too short 
and irregular for stripcropping or contour farming. 
Conservation tillage and winter cover crops help to 
control water erosion and soil blowing. Returning crop 
residue to the soil or adding other organic material 
helps to maintain fertility and good tilth, increases the 
rate of water infiltration, and helps to control water 
erosion and soil blowing. 
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A cover of pasture plants is effective in controlling 
water erosion and soil blowing. Overgrazing can cause 
surface compaction, depletion of the plant cover, and 
an increase in the extent of undesirable plant species. 
Proper stocking rates, pasture rotation, measures that 
improve fertility, and timely deferment of grazing help 
to keep the pasture in good condition. 

This soil is suited to trees. The equipment limitation 
and plant competition are management concerns. The 
slope limits the selection of log landing sites. Landings 
can be established on suitable nearly level or gently 
sloping adjacent or included soils. Ruts form easily on 
unsurfaced roads during wet periods. Log landings 
and haul roads can be stabilized with gravel. 
Competing vegetation, which interferes with natural 
regeneration following harvest, can be controlled by 
herbicides or by mechanical removal. 

Because of the wetness and the restricted 
permeability in the lower part of the subsoil and in the 
substratum, this soil is poorly suited to septic tank 
absorption fields. In some areas the effluent can be 
pumped to an absorption field on a better suited 
nearby soil. 

Because of the slope, this soil is only moderately 
suited to dwellings without basements. Because of the 
wetness and the slope, it is only moderately suited to 
dwellings with basements. The wetness can be 
overcome by installing tile drains around foundations 
and providing gravity outlets or other dependable 
outlets and by constructing the foundations on coarse 
textured fill material, such as sand or gravel, above the 
level of wetness. The slope can be overcome by 
cutting and filling, installing retaining walls, or 
designing the dwellings so that one side of the 
basement fronts on the lower part of the slope. 

Also, the dwellings can be constructed in areas of 
included soils where the slope is less than 6 
percent. 

Because of the slope and the potential for frost 
action, this soil is only moderately suited to local roads 
and streets. The slope can be overcome by shaping 
the roadway through cutting and filling. Constructing 
roads on the contour minimizes the amount of cutting 
required. The road damage caused by frost action can 
be minimized by replacing the upper part of the soil 
with coarse textured base material, such as sand or 
gravel, and by providing adequate roadside ditches, 
which help to drain the roadbed and maintain the 
natural drainage system. 

The land capability classification is Ille. The 
woodland ordination symbol is 3L (sugar maple). The 
primary forest habitat type is AAt. 
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NoD—Newot sandy loam, 15 to 35 percent 
slopes 


This moderately steep to very steep, well drained 
soil is on ridgetops and side slopes on moraines. It is 
deep or very deep to dense till. Individual areas are 
irregularly shaped and range from about 5 to 800 
acres in size. 

Typically, the surface layer is brown sandy loam 
about 2 inches thick. It is covered by 2 inches of black 
mucky peat. The upper part of the subsoil is dark 
brown, friable sandy loam about 17 inches thick. The 
lower part of the subsoil is dark reddish brown, friable 
sandy loam and reddish brown, very friable loamy 
sand about 41 inches thick. The substratum to a depth 
of 80 inches or more is dark reddish brown, firm, very 
compact sandy loam. In some areas the surface layer 
is fine sandy loam, loam, or silt loam. 

Included with this soil in mapping are small areas of 
the moderately well drained Newocd soils on the less 
sloping parts of the landscape. Also included are small 
areas that have slopes of less than 15 percent and 
areas that are very stony. Included areas make up less 
than 15 percent of the map unit. 

Permeability is moderate in the upper part of the 
subsoil in the Newot soil. It is slow in the lower part of 
the subsoil and very slow in the substratum. The 
available water capacity is moderate. The content of 
organic matter in the surface layer is moderately low 
or moderate. The surface layer is friable and can be 
easily tilled throughout a wide range in moisture 
content. 

Most areas are wooded. The less sloping areas of 
this soil are suited to corn and small grain and to 
grasses and legumes for hay and pasture. The more 
sloping areas are generally unsuited to cultivated 
crops because of the slope and a severe hazard of 
water erosion. Also, the soil is subject to soil blowing. 
Most areas have slopes that are too short or irregular 
for stripcropping or contour farming. Using a system of 
conservation tillage and planting winter cover crops 
help to control water erosion and soil blowing. 
Returning crop residue to the soil or adding other 
organic material helps to maintain fertility and good 
tilth, increases the rate of water infiltration, and helps 
to control erosion and soil blowing. 

A cover of pasture plants is effective in controlling 
water erosion and soil blowing. Overgrazing can cause 
surface compaction, depletion of the plant cover, and 
an increase in the extent of undesirable plant species. 
Proper stocking rates, pasture rotation, measures that 
improve fertility, and timely deferment of grazing help 
to keep the pasture in good condition. 

This soil is suited to trees. The hazard of water 
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erosion, seedling mortality, the equipment limitation, 
and plant competition are management concerns. 
Planting on the contour and carefully locating skid 
roads during harvest minimize water erosion. Seedling 
survival on the steeper south- or west-facing slopes 
can be improved by careful planting of vigorous 
nursery stock. The slope limits the selection of log 
landing sites. Landings can be established on 
suitable nearly level or gently sloping adjacent or 
included soils. Because the slope limits the use of 
conventional equipment, special harvesting and 
planting methods, such as yarding the logs by cable 
and planting seedlings by hand, may be needed. 
Ruts form easily on unsurfaced roads during wet 
periods. Log landings and haul roads can be 
stabilized with gravel. Competing vegetation, which 
interferes with natural regeneration following harvest, 
can be controlled by herbicides or by mechanical 
removal. 

Because of the slope and the restricted 
permeability in the lower part of the subsoil and in the 
substratum, this soil is poorly suited to septic tank 
absorption fields. The slope can be overcome by 
cutting and filling or by installing a trench absorption 
system on the contour. Also, the absorption field can 
be installed in areas of included soils where the slope 
is less than 12 percent. 

Because of the slope, this soil is poorly suited to 
dwellings. This limitation can be overcome by cutting 
and filling, by installing retaining walls, or by designing 
the dwellings so that one side of the basement fronts 
on the lower part of the slope. Also, the dwellings can 
be constructed in areas of included soils where the 
slope is less than 12 percent. 

Because of the slope, this soil is poorly suited to 
local roads and streets. This limitation can be 
overcome by shaping the roadway through cutting and 
filling. Constructing roads on the contour minimizes 
the amount of cutting required. 

The land capability classification is Vie. The 
woodland ordination symbol is 4R (northern red oak). 
The primary forest habitat type is AAt. 


Ns—Newson loamy sand, 0 to 2 percent 
slopes 


This very deep, nearly level, poorly drained soil is in 
drainageways and depressions on outwash plains. It is 
subject to ponding and is occasionally flooded for brief 
periods. Individual areas are irregularly shaped or 
elongated and generally range from 5 to 100 acres in 
size. 

Typically, the surface layer is very dark brown loamy 
sand about 8 inches thick. The subsoil is about 20 
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inches thick. It is dark grayish brown, grayish brown, 
and light brownish gray, mottled, very friable sand. The 
substratum to a depth of 60 inches or more is light 
brownish gray, mottled sand. In places the surface 
layer is mucky loamy sand or muck. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Meehan soils. These 
soils are in the slightly higher positions on the 
landscape. They make up 5 to 15 percent of the unit. 

Permeability is rapid in the Newson soil. The 
available water capacity is low. The content of organic 
matter is high or very high in the surface layer. The 
rooting depth of most plants is limited by an apparent 
seasonal high water table, which is near or above the 
surface in undrained areas. 

Most areas of this soil are wooded or support 
wetland vegetation. Some areas are used as pasture. 
Undrained areas generally are not suited to cultivated 
crops because of the wetness. Where drained and 
protected from flooding, this soil is suited to corn and 
smail grain, to grasses and legumes for hay and 
pasture, and to certain vegetables. Unless the soil is 
irrigated, crop yields typically are limited by the low 
available water capacity. The number of frost-free days 
per growing season is limited. Planting early maturing 
crop varieties or growing corn for silage helps to 
overcome the frost hazard. If drained and cultivated, 
the soil is subject to soil blowing. 

This soil is poorly suited to pasture unless it is 
drained. Establishing an improved pasture Is difficult 
because of the wetness. Grazing is limited to short 
periods when the soil is dry. The native vegetation is 
generally of poor quality for forage, for the commonly 
grown farm crops, and for certain vegetables. 

This soil is suited to trees. The equipment limitation, 
seedling mortality, the windthrow hazard, and plant 
competition are management concerns. Because of 
the wetness, planting on prepared ridges generally is 
needed if natural regeneration is unreliable. Selecting 
vigorous nursery stock for planting reduces the 
seedling mortality rate. Wetness commonly limits 
access by machinery to the dry summer months or to 
periods when the soil is frozen or snow cover is thick. 
Harvesting by clear-cut or area-selection methods 
helps to prevent windthrow of the remaining trees. 
Competing vegetation, which interferes with natural 
regeneration following harvest, can be controlled by 
herbicides or by mechanical removal. 

This soil is generally unsuited to use as a site for 
septic tank absorption fields, dwellings, or local roads 
and streets, mainly because of the flooding and the 
ponding. Overcoming these limitations is difficult. A 
better suited site should be considered. 

The land capability classification is Viw in undrained 
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areas. The woodland ordination symbol is 6W (jack 
pine). A forest habitat type has not been assigned. 


Oe—Oesterle sandy loam, 0 to 2 percent 
slopes 


This very deep, nearly level, somewhat poorly 
drained soil is in drainageways on outwash plains and 
stream terraces. Individual areas are irregularly 
shaped and generally range from 5 to 30 acres in size. 

Typically, the surface layer is very dark grayish 
brown sandy loam about 8 inches thick. The 
subsurface layer is brown, mottled sandy loam about 3 
inches thick. The next layer is brown and dark brown, 
mottled sandy foam about 6 inches thick. The subsoil 
is about 14 inches thick. It is mottled. It is dark brown, 
friable sandy loam in the upper part and dark brown, 
very friable loamy sand in the lower part. The 
substratum to a depth of 60 inches or more is 
yellowish brown, stratified sand and gravelly sand. 

Included with this soil in mapping are small areas of 
the moderately well drained Scoba soils. These soils 
are in the slightly higher positions on the landscape. 
They make up 5 to 10 percent of the unit. 

Permeability is moderate or moderately rapid in the 
loamy mantle of the Oesterle soil and rapid or very 
rapid in the sandy outwash. The available water 
capacity is low. The content of organic matter is 
moderate in the surface layer. The surface layer is 
friable and can be easily tilled throughout a wide range 
in moisture content. The rooting depth of most crops is 
limited by an apparent seasonal high water table, 
which is at a depth of 1.0 to 2.5 feet in undrained 
areas. 

Most areas are used as cropland. A few areas are 
used as pasture or support woodland vegetation. If 
drained, this soil is suited to corn and small grain and 
to grasses and legumes for hay and pasture. Excess 
water can be removed by diversions, grassed 
waterways, surface drains, and interceptor subsurface 
drains. If tile drains are installed, the finer sand enters 
the tile lines unless a suitable filter covers the tile. If 
the soil is drained and cultivated, soil blowing is a 
hazard. Wind stripcropping, field windbreaks, and 
conservation tillage help to control soil blowing. 
Returning crop residue to the soil or adding other 
organic material reduces the hazard of soil blowing 
and the amount of water lost through evaporation, 
increases the rate of water infiltration, and helps to 
maintain fertility. 

A cover of pasture plants is effective in controlling 
soil blowing. Alfalfa is short lived unless the soil is 
drained. Red clover is generally grown. Overgrazing or 
grazing when the soil is too wet causes surface 
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compaction, depletion of the plant cover, and an 
increase in the extent of undesirable plant species. 
Proper stocking rates, pasture rotation, measures that 
improve fertility, and restricted use during wet periods 
help to keep the pasture in good condition. 

This soil is suited to trees. The equipment limitation, 
the windthrow hazard, and plant competition are 
management concerns. Wetness and low soil strength 
frequently limit access by machinery to the dry 
summer months or to periods when the soil is frozen 
or the snow cover is thick. Ruts form easily on 
unsurfaced roads during wet periods. Log landings 
and haul roads can be stabilized with gravel. 
Harvesting by clear-cut or area-selection methods 
helps to prevent windthrow of the remaining trees. 
Competing vegetation, which interferes with natural 
regeneration following harvest, can be controlled by 
herbicides or by mechanical removal. 

This soil readily absorbs the effluent in septic tank 
absorption fields. It does not adequately filter the 
effluent, however, because of the rapid or very rapid 
permeability in the substratum. The poor filtering 
capacity can result in the pollution of ground water. 
The wetness also is a limitation. On some sites, 
mounding with suitable filtering material helps to 
overcome these limitations. Also, in some areas the 
effluent can be pumped to an absorption field 
established on better suited soils on the higher parts 
of the landscape. 

Because of the wetness, this soil is poorly suited to 
dwellings. This limitation can be overcome by installing 
tile drains around the foundations and providing gravity 
outlets or other dependable outlets and by 
constructing the foundations on coarse textured fill 
material, such as sand or gravel, above the level of 
wetness. 

Because of the potential for frost action, this soil is 
" poorly suited to local roads and streets. The road 
damage caused by frost action can be minimized by 
replacing the upper part of the soil with coarse 
textured base material, such as sand or gravel, and by 
providing adequate roadside ditches, which help to 
drain the roadbed and maintain the natural drainage 
system. 

The land capability classification is Ilw. The 
woodland ordination symbol is 3W (red maple). The 
primary forest habitat type is AVDe, and the 
secondary type is AAt. 


OsC2—Otterholt silt loam, 6 to 12 percent 
slopes, eroded 


This very deep, sloping, well drained soil is on side 
slopes on ground moraines. Individual areas are 
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irregularly shaped and generally range from 5 to 50 
acres in size. 

In most cultivated areas on the crest of hills and the 
upper side slopes, water erosion has removed some 
of the original surface layer. Typically, the remaining 
surface layer is dark brown silt loam about 9 inches 
thick. The next layer is brown and dark brown silt loam 
about 17 inches thick. The subsoil is about 19 inches 
thick. It is friable. It is dark brown silt loam in the upper 
part and dark reddish brown loam in the lower part. 
The substratum to a depth of 60 inches or more is 
reddish brown sandy loam. In places cobbles are on 
the surface. In some areas the slope is less than 6 
percent or more than 12 percent. 

Included with this soil in mapping are small areas of 
the moderately well drained Spencer soils. These soils 
are in the slightly lower positions on the landscape. 
They make up 5 to 10 percent of the unit. 

Permeability is moderate in the silty mantle.of the 
Otterholt soil and moderate or moderately slow in the 
till. The available water capacity is high. The content of 
organic matter is moderate in the surface layer. The 
surface layer is friable and can be easily tilled, but it 
tends to crust and puddle after hard rains or if it is 
tilled when too wet. 

Most areas are used as cropland. This soil is suited 
to corn and small grain and to grasses and legumes 
for hay and pasture. If cultivated crops are grown, 
water erosion is a moderate hazard. It can be 
controlied by contour farming, contour stripcropping, 
and conservation tillage. Returning crop residue to the 
soil or adding other organic material helps to maintain 
fertility and good tilth, increases the rate of water 
infiltration, and reduces the hazard of water erosion. 

A cover of pasture plants is effective in controlling 
water erosion. The surface layer is subject to crusting, 
which restricts the emergence of the plants. 
Overgrazing or grazing when the soil is too wet causes 
surface compaction, depletion of the plant cover, and 
an increase in the extent of undesirable plant species. 
Proper stocking rates, pasture rotation, measures that 
improve fertility, and restricted use during wet periods 
help to keep the pasture in good condition. 

This soil is suited to trees. The equipment limitation 
and plant competition are management concerns. 
Ruts form easily on unsurfaced roads during wet 
periods. Log landings and haul roads can be stabilized 
with gravel. The slope limits the selection of log landing 
sites. Landings can be established on suitable nearly 
level or gently sloping adjacent or included soils. 
Competing vegetation, which interferes with natural 
regeneration following harvest, can be controlled by 
herbicides or by mechanical removal. 

Because of the moderately slow permeability in the 
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substratum, this soil is poorly suited to septic tank 
absorption fields. Increasing the size of the absorption 
field can help to overcome this limitation in some 
areas. 

Because of the shrink-swell potential and the slope, 
this soil is only moderately suited to dwellings. The 
shrink-swell potential can be overcome by excavating 
the soil and replacing it with coarse textured material, 
such as sand or gravel; by strengthening the 
basement walls; and by installing a subsurface 
drainage system at or below the basement elevation. 
The slope can be overcome by cutting and filling, by 
installing retaining walls, or by designing the dwellings 
so that one side of the basement fronts on the lower 
part of the slope. Also, the dwellings can be 
constructed in areas of included soils where the slope 
is less than 6 percent. 

Because of low strength and the potential for frost 
action, this soil is poorly suited to local roads and 
streets. Low strength can be overcome by replacing 
the upper part of the soil with coarse textured base 
material, such as sand or gravel, and by increasing the 
thickness of the pavement or the base material. The 
road damage caused by frost action can be minimized 
by replacing the upper part of the soil with coarse 
textured base material. 

The land capability classification is [Ile. The 
woodland ordination symbol is 5L (northern red oak). 
The primary forest habitat type is ACaCi, and the 
secondary type is AAt. 


OsD—Otterholt silt loam, 12 to 20 percent 
slopes 


This very deep, moderately steep, well drained soil 
is on side slopes on ground moraines. Individual areas 
are irregularly shaped and generally range from 5 to 
60 acres in size. 

Typically, the surface layer is very dark brown silt 
loam about 4 inches thick. The subsurface layer is 
brown silt loam about 3 inches thick. The next layer is 
pale brown and dark yellowish brown silt loam about 
10 inches thick. The subsoil is dark brown, friable silt 
loam about 19 inches thick. The upper 6 inches of the 
substratum is dark yellowish brown silt loam. The 
lower part to a depth of 60 inches or more is strong 
brown sandy loam. In places cobbles are on the 
surface. In some areas the slope is less than 12 
percent or more than 20 percent. 

Included with this soil in mapping are small areas of 
the moderately well drained Spencer soils. These soils 
are in the slightly lower positions on the landscape. 
They make up 5 to 10 percent of the unit. 

Permeability is moderate in the subsoil of the 
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Otterholt soil and moderate or moderately slow in the 
substratum. The available water capacity is high. The 
content of organic matter is moderate in the surface 
layer. The surface layer is friable and can be easily 
tilled, but it tends to crust and puddle after hard rains 
or if it is tiled when too wet. 

Most areas are used as woodland. This soil is 
suited to corn and small grain and to grasses and 
legumes for hay and pasture. If cultivated crops are 
grown, water erosion is a severe hazard. It can be 
controlled by contour farming, contour stripcropping, 
and conservation tillage. Returning crop residue to the 
soil or adding other organic material helps to maintain 
fertility and good tilth, increases the rate of water 
infiltration, and reduces the hazard of water erosion. 

A cover of pasture plants is effective in controlling 
water erosion. The surface layer is subject to crusting, 
which restricts the emergence of the plants. 
Overgrazing or grazing when the soil is too wet causes 
surface compaction, depletion of the plant cover, and 
an increase in the extent of undesirable plant species. 
Proper stocking rates, pasture rotation, measures that 
improve fertility, and restricted use during wet periods 
help to keep the pasture in good condition. 

This soil is suited to trees. The hazard of water 
erosion, the equipment limitation, seedling mortality, 
and plant competition are management concerns. 
Planting on the contour and carefully locating skid 
roads during harvest minimize water erosion. The 
slope limits the selection of log landing sites. Landings 
can be established on suitable nearly level or gently 
sloping adjacent or included soils. Because the slope 
limits the use of conventional equipment, special 
harvesting and planting methods, such as yarding the 
logs by cable and planting seedlings by hand, may be 
needed. Ruts form easily on unsurfaced roads during 
wet periods. Log landings and haul roads can be 
stabilized with gravel. Seedling survival on the steeper 
south- or west-facing slopes can be improved by 
careful planting of vigorous nursery stock. Competing 
vegetation, which interferes with natural regeneration 
following harvest, can be controlled by herbicides or 
by mechanical removal. 

Because of the slope and the moderately slow 
permeability in the substratum, this soil is poorly 
suited to septic tank absorption fields. Increasing the 
size of the absorption field can help to overcome the 
restricted permeability in some areas. The slope can 
be overcome by cutting and filling and by installing a 
trench absorption system on the contour. Also, the 
absorption field can be installed in areas of included 
soils where the slope is less than 12 percent. 

Because of the slope, this soil is poorly suited to 
dwellings. This limitation can be overcome by cutting 
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and filling, by installing retaining walls, or by designing 
the dwellings so that one side of the basement fronts 
on the lower part of the slope. Also, the dwellings can 
be constructed in areas of included soils where the 
slope is less than 12 percent. 

Because of low strength, the slope, and the 
potential for frost action, this soil is poorly suited to 
local roads and streets. Low strength can be 
overcome by replacing the upper part of the soil with 
coarse textured base material, such as sand or gravel, 
and by increasing the thickness of the pavement or the 
base material. The slope can be overcome by shaping 
the roadway through cutting and filling. Constructing 
roads on the contour minimizes the amount of cutting 
required. The road damage caused by frost action can 
be minimized by replacing the upper part of the soit 
with coarse textured base material. 

The land capability classification is Ve. The 
woodland ordination symbol is 5R (northern red oak). 
The primary forest habitat type is ACaCi, and the 
secondary type is AAt. 


Pc—Pits, gravel 


This map unit consists of open excavations from 
which sand and gravel and, in a few places, glacial till 
have been removed to a depth of at least several feet. 
Individual areas are irregularly shaped and generally 
range from 3 to 30 acres in size. 

Typically, the material on the bottom and sides of 
the pits is sand, stratified sand and gravel, or, less 
commonly, sandy or loamy glacial till. Many of the pits 
are still actively used as a source of sand and gravel. 
Some pits have been abandoned and are partially 
covered with brush and weeds. 

Included in mapping are small areas of spoil 
material that was removed from the pit area before the 
excavation was made. Also included are areas of 
stones and boulders that are too large to be crushed. 
Some abandoned pits contain small areas of water. 
Included areas make up 10 to 15 percent of the unit. 

The main management concern is reclamation of 
the pits after excavation. In most of the pits, land 
shaping and additions of suitable topsoil are needed 
before a plant cover can be established. The suitability 
of these pits for septic tank absorption fields, 
dwellings, and local roads and streets should be 
determined by onsite investigation. 

No land capability classification, woodiand 
ordination symbol, or forest habitat type is 
assigned. 
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PdB—Plainbo loamy sand, 2 to 6 percent 
slopes 


This moderately deep, gently sloping, excessively 
drained soil is on outwash plains and stream terraces 
and on footslopes in the adjacent uplands. Individual 
areas are irregularly shaped and generally range from 
5 to 30 acres in size. 

Typically, the surface layer is dark brown loamy 
sand about 10 inches thick. The subsoil is dark brown 
and strong brown, very friable and loose sand about 
18 inches thick. Below this to a depth of 60 inches or 
more is sandstone. In places the surface layer is sand. 

Included with this soil in mapping are small areas of 
the excessively drained Menahga soils. These soils 
are sandy throughout. They are in positions on the 
landscape similar to those of the Plainbo soil. They 
make up 5 to 15 percent of the unit. 

Permeability is rapid in the subsoil of the Plainbo 
soil and moderately slow or moderate in the 
sandstone. The available water capacity is very low. 
The content of organic matter is moderately low or 
moderate in the surface layer. The surface layer is very 
friable and can be easily tilled throughout a wide range 
in moisture content. The rooting depth of most crops is 
limited by droughtiness and by the underlying 
sandstone. 

Most areas are used as cropland. A few areas have 
been planted to pine trees. This soil is poorly suited to 
corn and small grain and to grasses and legumes for 
hay and pasture. In most years crop yields are limited 
by the very low available water capacity. If cultivated 
crops are grown, water erosion is a slight hazard. Also, 
the soil is subject to soil blowing. Winter cover crops, 
conservation tillage, wind stripcropping, and field 
windbreaks help to prevent excessive soil toss. 
Returning crop residue to the soil or adding other 
organic material helps to control water erosion and soil 
blowing, reduces the amount of water lost through 
evaporation, increases the rate of water infiltration, 
and helps to maintain fertility. 

A cover of pasture plants is effective in controlling 
soil blowing and water erosion. Forage yields are 
generally low unless fertilizer is applied and the supply 
of moisture is adequate. Planting early in spring, 
before the soil has a chance to dry out, helps to 
overcome the droughtiness. Planting later in the year 
is likely to resuit in a poor survival rate, Overgrazing 
can cause surface compaction, depletion of the plant 
cover, and an increase in the extent of undesirable 
plant species. Proper stocking rates, pasture rotation, 
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measures that improve fertility, and timely deferment 
of grazing help to keep the pasture in good condition. 

This soil is suited to trees. The windthrow hazard is 
a management concern. Harvesting by clear-cut or 
area-selection methods helps to prevent windthrow of 
the remaining trees. 

Because of the thin layer of soil over sandstone and 
the rapid permeability in the subsoil and substratum, 
this unit is poorly suited to septic tank absorption 
fields. The soil readily absorbs but does not 
adequately filter the effluent. The poor filtering capacity 
can result in seepage of untreated effluent into 
crevices and bedding planes in the underlying 
sandstone and possibly into the ground water. 

This soil is suited to dwellings and to local roads 
and streets. 

The land capability classification is IVs. The 
woodland ordination symbol is 5D (jack pine). The 
primary forest habitat type is AVDe, and the 
secondary type is PAm. 


PdC—Plainbo loamy sand, 6 to 12 percent 
slopes 


This moderately deep, sloping, excessively drained 
soil is on outwash plains and stream terraces and on 
footslopes and side slopes in the adjacent uplands. 
Individual areas are irregularly shaped and generally 
range from 5 to 30 acres in size. 

Typically, the surface layer is dark brown loamy 
sand about 9 inches thick. The subsoil is dark brown 
and yellowish brown, very friable sand in the upper 12 
inches and brownish yellow, loose sand in the lower 
14 inches. Below this to a depth of 60 inches or more 
is sandstone. In places the surface layer is sand. In 
some areas the slope is less than 6 percent or more 
than 12 percent. 

Included with this soil in mapping are small areas of 
the excessively drained Menahga soils. These soils 
are sandy throughout. They are in the lower positions 
on the landscape. They make up 5 to 15 percent of the 
unit. 

Permeability is rapid in the subsoil of the Plainbo 
soil and moderately slow or moderate in the 
sandstone. The available water capacity is very low. 
The content of organic matter is moderately low or 
moderate in the surface layer. The surface layer is very 
friable and can be easily tilled throughout a wide range 
in moisture content. The rooting depth of most crops is 
limited by droughtiness and by the underlying 
sandstone. 

Most areas are used as pasture or woodland. This 
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soil is not suited to cultivated crops because of 
droughtiness, water erosion, and soil blowing. A cover 
of pasture plants is effective in controlling water 
erosion and soil blowing. Forage yields are generally 
low because of the very low available water capacity. 
Planting early in spring, before the soil has a chance 
to dry out, helps to overcome the droughtiness. 
Planting later in the year is likely to result in a poor 
survival rate. Overgrazing can cause surface 
compaction, depletion of the plant cover, and an 
increase in the extent of undesirable plant species. 
Proper stocking rates, pasture rotation, measures that 
improve fertility, and timely deferment of grazing help 
to keep the pasture in good condition. 

This soil is suited to trees. The equipment limitation 
and the windthrow hazard are management concerns. 
The slope limits the selection of log landing sites. 
Landings can be established on suitable nearly level or 
gently sloping adjacent or included soils. Harvesting 
by clear-cut or area-selection methods helps to 
prevent windthrow of the remaining trees. 

Because of the thin layer of soil over sandstone and 
the rapid permeability in the subsoil and substratum, 
this unit is poorly suited to septic tank absorption 
fields. The soil readily absorbs but does not 
adequately filter the effluent. The poor filtering capacity 
can result in seepage of untreated effluent into 
crevices and bedding planes in the underlying 
sandstone and possibly into the ground water. 

Because of the slope, this soil is only moderately 
suited to dwellings. This limitation can be overcome by 
cutting and filling, by installing retaining walls, or by 
designing the dwellings so that one side of the 
basement fronts on the lower part of the slope. Also, 
the dwellings can be constructed in areas of included 
soils where the slope is less than 6 percent. 

Because of the slope, this soil is only moderately 
suited to local roads and streets. This limitation can be 
overcome by shaping the roadway through cutting and 
filling. Constructing roads on the contour minimizes 
the amount of cutting required. 

The land capability classification is Vis. The 
woodland ordination symbol is 5D (jack pine). The 
primary forest habitat type is AVDe, and the 
secondary type is PAm. 


PdD—Plainbo loamy sand, 12 to 20 
percent slopes 
This moderately deep, moderately steep, 


excessively drained soil is on outwash plains and 
stream terraces and on side slopes in the adjacent 
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uplands. Individual areas are irregularly shaped or 
elongated and generally range from 5 to 160 acres in 
size. 

Typically, the surface layer is very dark brown loamy 
sand about 3 inches thick. The subsoil is dark brown, 
strong brown, and dark yellowish brown, very friable 
sand about 21 inches thick. The substratum is 
yellowish brown and light olive brown sand about 6 
inches thick. Below this to a depth of 60 inches or 
more is sandstone. In places the surface layer is sand. 

Included with this soil in mapping are small areas of 
the well drained Hayriver soils. These soils formed in 
loamy residuum over glauconitic sandstone or over 
sandy residuum and glauconitic sandstone. They are 
in positions on the landscape similar to those of the 
Plainbo soil. They make up 5 to 15 percent of the unit. 

Permeability is rapid in the subsoil of the Plainbo 
soil and moderately slow or moderate in the 
sandstone. The available water capacity is very low. 
The content of organic matter is moderately low or 
moderate in the surface layer. The rooting depth of 
most plants is limited by droughtiness and by the 
underlying sandstone. 

Most areas are used as pasture or woodland. Some 
have been planted to pine trees. Because of 
droughtiness, water erosion, and soil blowing, this soil 
is not suited to cultivated crops. It is poorly suited to 
pasture. Forage yields are generally low because of 
the very low available water capacity. A cover of 
pasture plants is effective in controlling water erosion 
and soil blowing. Overgrazing can cause surface 
compaction, depletion of the plant cover, and an 
increase in the extent of undesirable plant species. 
Proper stocking rates, pasture rotation, measures that 
improve fertility, and timely deferment of grazing help 
to keep the pasture in good condition. 

This soil is suited to trees. The hazard of water 
erosion, the equipment limitation, seedling mortality, 
and the windthrow hazard are management concerns. 
Planting on the contour and carefully locating skid 
roads during harvest minimize water erosion. The 
slope limits the selection of log landing sites. Landings 
can be established on suitable nearly level or gently 
sloping adjacent or included soils. Because the slope 
limits the use of conventional equipment, special 
harvesting and planting methods, such as yarding the 
logs by cable and planting seedlings by hand, may be 
needed. The sandy surface can interfere with the 
traction of wheeled equipment, especially during dry 
periods. Seedling survival on the steeper south- or 
west-facing slopes can be improved by careful 
planting of vigorous nursery stock, Harvesting by 
clear-cut or area-selection methods helps to prevent 
windthrow of the remaining trees. 
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Because of the thin layer of soil over sandstone, the 
rapid permeability in the subsoil and substratum, and 
the slope, this unit is poorly suited to septic tank 
absorption fields. The soil readily absorbs but does not 
adequately filter the effluent. The poor filtering capacity 
can result in seepage of untreated effluent into 
crevices and bedding planes in the underlying 
sandstone and possibly into the ground water. 

Because of the slope, this soil is poorly suited to 
dwellings. This limitation can be overcome by cutting 
and filling or by installing retaining walls. Also, the 
dwellings can be designed so that one side of the 
basement fronts on the lower part of the slope. 

Because of the slope, this soil is poorly suited to 
local roads and streets. This limitation can be 
overcome by shaping the roadway through cutting and 
filling. Constructing roads on the contour minimizes 
the amount of cutting required. 

The land capability classification is Vils. The 
woodland ordination symbol is 5R (jack pine). The 
primary forest habitat type is AVDe, and the 
secondary type is PAm. 


Px—Poskin silt loam, 0 to 2 percent 
slopes 


This very deep, nearly level, somewhat poorly 
drained soil is in shallow depressions and 
drainageways on outwash plains. Individual areas are 
irregularly shaped and generally range from 5 to 40 
acres in size. 

Typically, the surface layer is very dark grayish 
brown silt loam about 9 inches thick. The subsurface 
layer is brown, mottled silt loam about 3 inches thick. 
The next layer is brown and dark yellowish brown, 
mottled silt loam about 7 inches thick. The subsoil is 
about 20 inches thick. It is mottled and friable. It is 
yellowish brown and dark brown silt loam in the upper 
part and dark brown sandy loam in the lower part. The 
substratum to a depth of 60 inches or more is reddish 
brown, stratified gravelly sand and sand. 

Included with this soil in mapping are small areas of 
the moderately well drained Brill and poorly drained 
Rib soils. Brill soils are in the slightly higher positions 
on the landscape. Rib soils are in the lower positions. 
Included soils make up 5 to 10 percent of the unit. 

Permeability is moderate in the silty mantle of the 
Poskin soil, moderate or moderately rapid in the loamy 
lower part of the subsoil, and rapid or very rapid in the 
sandy outwash. The available water capacity is 
moderate. The content of organic matter in the surface 
layer also is moderate. The surface layer is friable and 
can be easily tilled, but it tends to crust and puddle 
after hard rains or if it is tilled when too wet. The 
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rooting depth of most crops is limited by an apparent 
seasonal high water table, which is at a depth of 1.0 to 
2.5 feet in undrained areas. 

Most areas are used as cropland. A few areas are 
used as pasture. If drained, this soil is suited to corn 
and small grain and to grasses and legumes for hay 
and pasture. Excess water can be removed by 
diversions, grassed waterways, surface drains, and 
interceptor subsurface drains. If tile drains are 
installed, silt and the finer sand enter the tile lines 
unless a suitable filter covers the tile. Applying a 
system of conservation tillage and returning crop 
residue to the soil or adding other organic material can 
reduce the amount of water lost through evaporation, 
increase the rate of water infiltration, and help to 
maintain fertility. 

This soil is suited to pasture. The surface layer is 
subject to crusting, which restricts the emergence of 
the plants. Alfalfa is generally short lived because of 
the seasonal high water table and the winterkill caused 
by frost heave. Red clover is generally grown. 
Overgrazing or grazing when the soil is too wet causes 
surface compaction, depletion of the plant cover, and 
an increase in the extent of undesirable plant species. 
Proper stocking rates, pasture rotation, measures that 
improve fertility, and restricted use during wet periods 
help to keep the pasture in good condition. 

This soil is suited to trees. The equipment limitation, 
the windthrow hazard, and plant competition are 
management concerns. Wetness and low soil strength 
frequently limit access by machinery to the dry 
summer months or to periods when the soil is frozen 
or the snow cover is thick. Ruts form easily on 
unsurfaced roads during wet periods. Log landings 
and haul roads can be stabilized with gravel. 
Harvesting by clear-cut or area-selection methods 
helps to prevent windthrow of the remaining trees. 
Competing vegetation, which interferes with natural 
regeneration following harvest, can be controlled by 
herbicides or by mechanical removal. 

This soil readily absorbs the effluent in septic tank 
absorption fields. It does not adequately filter the 
effluent, however, because of the rapid or very rapid 
permeability in the substratum. The poor filtering 
capacity can result in the pollution of ground water. 
The wetness also is a limitation. On some sites, 
mounding with suitable filtering material helps to 
overcome these limitations. Also, in some areas the 
effluent can be pumped to an absorption field 
established on better suited soils on the higher parts 
of the landscape. 

Because of the wetness, this soil is poorly suited to 
dwellings. This limitation can be overcome by installing 
tile drains around the foundations and providing gravity 
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outlets or other deperidable outlets and by 
constructing the foundations on coarse textured fill 
material, such as sand or gravel, above the level of 
wetness. 

Because of low strength and the potential for frost 
action, this soil is poorly suited to local roads and 
streets. Low strength can be overcome by replacing 
the upper part of the soil with coarse textured base 
material, such as sand or gravel, and by increasing the 
thickness of the pavement or the base material. The 
road damage caused by frost action can be minimized 
by replacing the upper part of the soil with coarse 
textured base material and by providing adequate 
roadside ditches, which help to drain the roadbed and 
maintain the natural drainage system. 

The land capability classification is Ilw. The 
woodland ordination symbol is 3W (red maple). The 
primary forest habitat type is ACaCi, and the 
secondary type is AAt. 


QuA—Quarderer silt loam, 0 to 3 percent 
slopes 


This very deep, nearly level and gently sloping, 
moderately well drained soil is in drainageways on 
uplands. It is occasionally flooded for very brief or brief 
periods. Individual areas are elongated and generally 
range from 5 to 60 acres in size. 

Typically, the surface layer is silt loam about 13 
inches thick. It is very dark grayish brown in the upper 
part and dark brown in the lower part. The upper part 
of the substratum is stratified very dark grayish brown 
and dark yellowish brown silt loam about 9 inches 
thick. The buried surface layer is very dark brown and 
dark brown silt loam about 7 inches thick. The buried 
subsoil is dark yellowish brown silt loam about 26 
inches thick. It is mottled in the lower part. The buried 
substratum to a depth of 72 inches or more is 
yellowish brown, mottled silt loam. In places the 
surface layer is loam. In some areas the slope is more 
than 3 percent. 

Included with this soil in mapping are small areas 
that have a seasonal high water table at a depth of 1.0 
to 3.5 feet. These areas make up 5 to 10 percent of 
the unit. 

Permeability is moderate in the Quarderer soil. The 
available water capacity is very high. The content of 
organic matter is moderate or high in the surface layer. 
The surface layer is friable and can be easily tilled, but 
it tends to crust and puddle after hard rains or if it is 
tilled when too wet. The depth to an apparent seasonal 
high water table ranges from 3.5 to 6.0 feet. 

Most areas are used as cropland. A few areas are 
used as pasture. This soil is suited to corn and small 
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grain and to grasses and legumes for hay and pasture. 
Dikes and diversions help to prevent flooding. Applying 
a system of conservation tillage and returning crop 
residue to the soil or adding other organic material can 
help to maintain fertility and good tilth, increase the 
rate of water infiltration, and reduce the hazard of 
scouring by floodwater. 

This soil is suited to pasture. The surface layer is 
subject to crusting, which restricts the emergence of 
the plants. Overgrazing or grazing when the soil is too 
wet causes surface compaction, depletion of the plant 
cover, and an increase in the extent of undesirable 
plant species. Proper stocking rates, pasture rotation, 
measures that improve fertility, and restricted use 
during wet periods help to keep the pasture in good 
condition. 

This soil is suited to trees. The equipment limitation 
and plant competition are management concerns. 
Ruts form easily on unsurfaced roads during wet 
periods. Log landings and haul roads can be 
stabilized with gravel. Competing vegetation, which 
interferes with natural regeneration following harvest, 
can be controlled by herbicides or by mechanical 
removal. 

This soil is generally unsuited to use as a site for _ 
septic tank absorption fields, dwellings, or local roads 
and streets, mainly because of the flooding, the 
wetness, and the potential for frost action. Overcoming 
these limitations is difficult. A better suited site should 
be considered. 

The land capability classification is |. The woodland 
ordination symbol is 5L (northern red oak). The 
primary forest habitat type is ACaCi, and the 
secondary type is AAt. 


Rb—Rib silt loam, 0 to 2 percent slopes 


This very deep, nearly level, poorly drained soil is in 
depressions and drainageways on flood plains, 
outwash plains, and stream terraces. It is subject to 
ponding and is occasionally flooded for very brief or 
brief periods. Individual areas are oblong and 
generally range from 5 to 50 acres in size. 

Typically, the surface layer is very dark brown silt 
loam about 8 inches thick. The subsoil is about 28 
inches thick. It is grayish brown and light brownish 
gray, mottled, friable silt loam in the upper part and 
light brownish gray, friable gravelly loam in the lower 
part. The substratum to a depth of 60 inches or more 
is dark brown, stratified very gravelly sand and gravelly 
sand. In places the substratum has loamy strata. In 
some areas the surface layer is mucky silt loam. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Poskin soils. These soils 
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are in the slightly higher positions on the landscape. 
They make up 5 to 10 percent of the unit. 

Permeability is moderate in the silty mantle of the 
Rib soil. It is moderate or moderately rapid in the 
loamy lower part of the subsoil and rapid or very rapid 
in the sandy outwash. The available water capacity is 
moderate. The content of organic matter is moderate 
to very high in the surface layer. The surface layer is 
friable, but it tends to crust and puddle after hard rains 
or if itis tilled when too wet. The rooting depth of most 
plants is limited by an apparent seasonal high water 
table, which is near or above the surface in undrained 
areas. 

Most areas of this soil are used as unimproved 
pasture or as woodland. Undrained areas generally 
are not suited to cultivated crops because of the 
wetness, the flooding, and the frost hazard. Drained 
areas are suited to corn and small grain and to 
grasses and legumes for hay and pasture. If tile drains 
are installed, silt and the finer sand enter the tile lines 
unless a suitable filter covers the tile. The number of 
frost-free days per growing season is limited. Planting 
early maturing crop varieties or growing corn for silage 
helps to overcome the frost hazard. 

This soil is poorly suited to pasture unless it is 
drained and protected from flooding. Establishing or 
maintaining improved pasture is difficult because of 
the wetness. Grazing is limited to short periods when 
the soil is dry. The native vegetation generally is of 
poor quality for forage. 

This soil is suited to trees. The equipment limitation, 
seedling mortality, the windthrow hazard, and plant 
competition are management concerns. Because of 
the wetness, hand planting or machine planting on 
prepared ridges generally is needed if natural 
regeneration is unreliable. Selecting vigorous nursery 
stock for planting reduces the seedling mortality rate. 
Planting and harvesting activities are limited during 
periods of flooding. Wetness and low soil strength 
frequently limit access by machinery to the dry 
summer months or to periods when the soil is frozen 
or snow cover is thick. Ruts form easily on unsurfaced 
roads during wet periods. Log landings and haul roads 
can be stabilized with gravel. Harvesting by clear-cut 
or area-selection methods helps to prevent windthrow 
of the remaining trees. Competing vegetation, which 
interferes with natural regeneration following harvest, 
can be controlled by herbicides or by mechanical 
removal. 

This soil is generally unsuited to use as a site for 
septic tank absorption fields, dwellings, or local roads 
and streets, mainly because of the flooding and the 
ponding. Overcoming these limitations is difficult. A 
better suited site should be considered. 
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The land capability classification is Viw in undrained 
areas. The woodland ordination symbol is 2W (red 
maple). A forest habitat type has not been assigned. 


RhC—Ribhill cobbly silt loam, 2 to 15 
percent slopes, very stony 


This moderately deep, gently sloping to moderately 
steep, well drained soil is on ridgetops and side slopes 
on quartzite monadnocks. In most areas it has stones 
on the surface. Most areas of this unit are long and 
narrow or irregularly shaped and generally range from 
about 20 to 500 acres in size. 

Typically, the surface layer is very dark brown 
cobbly silt loam about 3 inches thick. The subsurface 
layer is brown cobbly silt loam about 3 inches thick. 
The next layer is dark yellowish brown and yellowish 
brown very cobbly silt loam about 7 inches thick. The 
subsoil is about 25 inches thick. It is dark brown 
cobbly silt loam in the upper part and reddish brown 
and dark brown cobbly and very cobbly sandy loam in 
the lower part. Fractured quartzite bedrock is ata 
depth of about 38 inches. In some areas the slope is 
less than 2 percent or more than 15 percent. 

Included with this soil in mapping are small areas of 
the well drained Santiago soils. These soils formed in 
loess or other silty deposits and in the underlying 
dense sandy loam or loam glacial till. They are in 
positions on the landscape similar to those of the 
Ribhill soil. Also included are small areas of Ribhill 
soils that have bedrock at a depth of less than 20 
inches or more than 40 inches and areas of Rubble 
land. Included areas make up about 5 to 15 percent of 
the unit. 

Permeability is moderate in the subsoil of the Ribhill 
soil and very slow to rapid in the quartzite bedrock. 
The available water capacity is low. The content of 
organic matter is high or very high in the surface layer. 
The rooting depth of most plants is limited by the 
depth to bedrock, which ranges from 20 to 40 inches. 

Most areas are used as woodland. This soil is 
generally unsuited to cropland or pasture because of 
the slope and the many cobbles and stones. 

This soil is suited to trees. The equipment limitation, 
the windthrow hazard, and plant competition are 
management concerns. The use of equipment for tree 
planting and harvesting is limited by the many cobbles. 
The slope and the cobbles on the surface limit the 
selection of log landing sites. Landings can be 
established on suitable nearly level or gently sloping 
adjacent or included soils. Hard bedrock limits the 
depth of cuts and interferes with the construction of 
haul roads and log landings. Ruts form easily on 
unsurfaced roads during wet periods. Log landings 
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and haul roads can be stabilized with gravel. 
Harvesting by clear-cut or area-selection methods 
helps to prevent windthrow of the remaining trees. 
Competing vegetation, which interferes with natural 
regeneration following harvest, can be controlled by 
suitable herbicides or by mechanical removal. 

Because of the large stones and the thin layer of 
soil above the quartzite bedrock, this unit is generally 
unsuited to septic tank absorption fields. Seepage of 
untreated effluent into fractures and cracks in the 
bedrock can result in the pollution of ground water. 
Because of the large stones and the depth to bedrock, 
the soil is generally unsuited to dwellings. Overcoming 
these limitations is difficult. A better suited site should 
be considered. 

Because of the large stones, this soil is poorly 
suited to local roads and streets. The stones can be 
removed by hand or by mechanical means. 

The land capability classification is Vils. The 
woodland ordination symbol is 4L (northern red oak). 
The primary forest habitat type is AAt, and the 
secondary type is ACaCi. 


RhE—Ribhill cobbly silt loam, 15 to 40 
percent slopes, very stony 


This moderately deep, moderately steep to very 
steep, well drained soil is on side slopes on quartzite 
monadnocks. In most areas it has stones on the 
surface. Most areas of this unit are long and narrow or 
irregularly shaped and generally range from about 20 
to 600 acres in size. 

Typically, the surface layer is very dark grayish 
brown cobbly silt loam about 7 inches thick. The 
subsurface layer is brown cobbly silt loam about 3 
inches thick. The next layer is dark yellowish brown 
and brown very cobbly silt loam about 5 inches thick. 
The subsoil is about 20 inches thick. It is dark 
yellowish brown very cobbly silt loam in the upper part 
and brown very cobbly loam in the lower part. 
Fractured quartzite bedrock is at a depth of about 30 
inches. In some areas the slope is less than 15 
percent or more than 40 percent. 

Included with this soil in mapping are small areas of 
Ribhill soils that have bedrock at a depth of less than 
20 inches or more than 40 inches. Also included are 
areas of Rubble land. Included areas make up about 5 
to 15 percent of the unit. 

Permeability is moderate in the subsoil of the Ribhill 
soil and very slow to rapid in the quartzite bedrock. 
The available water capacity is low. The content of 
organic matter is high or very high in the surface layer. 
The rooting depth of most plants is limited by the 
depth to bedrock, which ranges from 20 to 40 inches. 
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Most areas are used as woodland. This soil is 
generally unsuited to cropland or pasture because of 
the slope and the many cobbles, stones, and bedrock 
outcrops. 

This soil is suited to trees. The hazard of water 
erosion, the equipment limitation, the windthrow 
hazard, seedling mortality, and plant competition are 
management concerns. Planting on the contour and 
carefully locating skid roads during harvest minimize 
water erosion. The use of equipment for tree planting 
and harvesting is limited by the many cobbles and 
bedrock outcrops. The slope and the cobbles on the 
surface limit the selection of log landing sites. 
Landings can be established on suitable nearly fevel or 
gently sloping adjacent or included soils. Because the 
slope limits the use of conventional equipment, special 
harvesting and planting methods, such as yarding the 
logs by cable and planting seedlings by hand, may be 
needed. Hard bedrock limits the depth of cuts and 
interferes with the construction of hau! roads and log 
landings. Ruts form easily on unsurfaced roads during 
wet periods. Log landings and haul roads can be 
stabilized with gravel. Harvesting by clear-cut or area- 
selection methods helps to prevent windthrow of the 
remaining trees. Seedling survival on the steeper 
south- or west-facing slopes can be improved by 
carefully planting vigorous nursery stock. Competing 
vegetation, which interferes with natural regeneration 
following harvest, can be controlled by suitable 
herbicides or by mechanical removal. 

Because of the slope, the large stones, and the thin 
layer of soil above the quartzite bedrock, this unit is 
generally unsuited to septic tank absorption fields. 
Seepage of untreated effluent into fractures and 
cracks in the bedrock can result in the pollution of 
ground water. Because of the depth to rock, the slope, 
and the large stones, the soil is generally unsuited to 
dwellings and to local roads and streets. Overcoming 
these limitations is difficult. A better suited site should 
be considered. 

The land capability classification is Vils. The 
woodland ordination symbol is 4R (northern red oak). 
The primary forest habitat type is AAt, and the 
secondary type is ACaCi. 


RoA—Rosholt loam, 0 to 2 percent slopes 


This very deep, nearly level, well drained soil is in 
plane areas on outwash plains and stream terraces. 
Individual areas are irregularly shaped and generally 
range from 5 to 30 acres in size. 

Typically, the surface layer is dark brown loam 
about 8 inches thick. The subsurface layer is brown 
loam about 3 inches thick. The next layer is brown and 
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dark brown loam about 4 inches thick. The subsoil is 
about 17 inches thick. It is dark brown, friable loam in 
the upper part; reddish brown, friable sandy loam in 
the next part; and yellowish red, very friable very 
gravelly loamy sand in the lower part. The substratum 
to a depth of 60 inches or more is strong brown, 
stratified very gravelly sand and gravelly sand. In 
places the surface layer is sandy loam. In some areas 
the content of gravel and cobbles in the surface layer 
is aS much as 5 percent. 

Included with this soil in mapping are small areas of 
the moderately well drained Scoba soils. These soils 
are in the slightly lower positions on the landscape. 
They make up 5 to 10 percent of the unit. 

Permeability is moderate or moderately rapid in the 
loamy mantle of the Rosholt soil and rapid or very 
rapid in the sandy outwash. The available water 
capacity is moderate. The content of organic matter is 
moderately low or moderate in the surface layer. The 
surface layer is friable and can be easily tilled 
throughout a wide range in moisture content. The 
rooting depth of most crops is limited by 
droughtiness in.the sandy part of the subsoil and 
in the substratum. 

Most areas are used as cropland. This soil is suited 
to corn and small grain and to grasses and legumes 
for hay and pasture. Applying a system of 
conservation tillage and returning crop residue to the 
soil or adding other organic material can help to 
maintain fertility and good tilth and increase the rate of 
water infiltration. 

This soil is suited to pasture. Overgrazing or grazing 
when the soil is too wet causes surface compaction, 
depletion of the plant cover, and an increase in the 
extent of undesirable plant species. Proper stocking 
rates, pasture rotation, measures that improve fertility, 
and timely deferment of grazing help to keep the 
pasture in good condition. 

This soil is suited to trees. The equipment limitation 
and plant competition are management concerns. 
Ruts form easily on unsurfaced roads during wet 
periods. Log landings and haul roads can be stabilized 
with gravel. Competing vegetation, which interferes 
with natural regeneration following harvest, can be 
controlled by herbicides or by mechanical removal. 

This soil is suited to dwellings. It readily absorbs the 
effluent in septic tank absorption fields. It does not 
adequately filter the effluent, however, because of the 
rapid or very rapid permeability in the substratum. The 
poor filtering capacity can result in the pollution of 
ground water. Mounding the site with suitable filtering 
material helps to overcome the poor filtering capacity. 

Because of the potential for frost action, this soil is 
only moderately suited to local roads and streets. 
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Replacing the upper part of the soil with coarse 
textured base material, such as sand or gravel, helps 
to prevent the damage caused by frost action. 

The land capability classification is Ils in 
nonirrigated areas and | in irrigated areas. The 
woodland ordination symbol is 3L (sugar maple). The 
primary forest habitat type is ACaCi, and the 
secondary type is AAt or AVDe. 


RoB—Rosholt loam, 2 to 6 percent slopes 


This very deep, gently sloping, well drained soil is in 
plane or slightly convex areas on outwash plains and 
stream terraces. Individual areas are irregularly 
shaped and generally range from § to 100 acres in 
size. 

Typically, the surface layer is dark brown Joam 
about 8 inches thick. The subsurface layer is brown 
loam about 3 inches thick. The next layer is brown and 
dark brown loam about 9 inches thick. The subsoil is 
about 16 inches thick. It is dark brown, friable loam in 
the upper part; reddish brown, friable sandy loam in 
the next part; and dark brown, very friable gravelly 
loamy sand in the lower part. The substratum to a 
depth of 60 inches or more is strong brown, stratified 
very gravelly sand and gravelly sand. In places the 
surface layer is sandy loam. In some areas the content 
of gravel and cobbles in the surface layer is as much 
as 5 percent. In other areas the slope is less than 2 
percent or more than 6 percent. 

Included with this soil in mapping are small areas of 
the moderately well drained Scoba soils. These soils 
are in the slightly lower positions on the landscape. 
They make up 5 to 10 percent of the unit. 

Permeability is moderate or moderately rapid in the 
loamy mantle of the Rosholt soil and rapid or very 
rapid in the sandy outwash. The available water 
capacity is moderate. The content of organic matter is 
moderately low or moderate in the surface layer. The 
surface layer is friable and can be easily tilled 
throughout a wide range in moisture content. The 
rooting depth of most crops is limited by 
droughtiness in the sandy part of the subsoil and 
in the substratum. 

Most areas are used as cropland. This soil is suited 
to corn and small grain and to grasses and legumes 
for hay and pasture. If cultivated crops are grown, 
water erosion is a slight or moderate hazard. It can be 
controlied by contour farming, contour stripcropping, 
and conservation tillage. Returning crop residue to the 
soil or adding other organic material helps to maintain 
fertility and good tilth, increases the rate of water 
infiltration, and reduces the hazard of water erosion. 

A cover of pasture plants is effective in controlling 
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water erosion. Overgrazing or grazing when the soil is 
too wet causes surface compaction, depletion of the 
plant cover, and an increase in the extent of 
undesirable plant species. Proper stocking rates, 
pasture rotation, measures that improve fertility, and 
timely deferment of grazing help to keep the pasture in 
good condition. 

This soil is suited to trees. The equipment limitation 
and plant competition are management concerns. 
Ruts form easily on unsurfaced roads during wet 
periods. Log landings and haul roads can be stabilized 
with gravel. Competing vegetation, which interferes 
with natural regeneration following harvest, can be 
controlled by herbicides or by mechanical removal. 

This soil is suited to dwellings. It readily absorbs the 
effluent in septic tank absorption fields. It does not 
adequately filter the effluent, however, because of the 
rapid or very rapid permeability in the substratum. The 
poor filtering capacity can result in the pollution of 
ground water. Mounding the site with suitable filtering 
material helps to overcome the poor filtering capacity. 

Because of the potential for frost action, this soil is 
only moderately suited to local roads and streets. 
Replacing the upper part of the soil with coarse 
textured base material, such as sand or gravel, helps 
to prevent the damage caused by frost action. 

The land capability classification is Ne. The 
woodland ordination symbol is 3L (sugar maple). The 
primary forest habitat type is ACaCi, and the 
secondary type is AAt or AVDe. 


RoC2—Roshokit loam, 6 to 12 percent 
slopes, eroded 


This very deep, sloping, well drained soil is in 
convex areas and on side slopes on outwash plains 
and stream terraces. Individual areas are irrequiarly 
shaped and generally range from 5 to 50 acres in size. 

In most cultivated areas on the crest of hills and the 
upper side slopes, water erosion has removed some 
of the original surface layer. Typically, the remaining 
surface layer is dark brown loam about 8 inches thick. 
The next layer is brown and dark brown loam about 4 
inches thick. The subsoil is about 16 inches thick. It is 
dark brown, friable loam in the upper part; dark brown, 
friable sandy loam in the next part; and dark brown, 
very friable loamy sand in the lower part. The 
substratum to a depth of 60 inches or more is 
yellowish brown, stratified gravelly sand and sand. In 
places the surface layer is sandy loam. In some areas 
cobbles are on the surface. In other areas the slope is 
less than 6 percent or more than 12 percent. 

Included with this soil in mapping are small areas of 
the somewhat excessively drained Chetek and Cress 
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soils. These soils are thinner to sandy outwash than 
the Rosholt soil. They are in positions on the 
landscape similar to those of the Rosholt soil. They 
make up 5 to 10 percent of the unit. 

Permeability is moderate or moderately rapid in the 
loamy mantle of the Rosholt soil and rapid or very 
rapid in the sandy outwash. The available water 
capacity is moderate. The content of organic matter is 
moderately low or moderate in the surface layer. The 
surface layer is friable and can be easily tilled 
throughout a wide range in moisture content. The 
rooting depth of most crops is limited by 
droughtiness in the sandy part of the subsoil and 
in the substratum. 

Most areas are used as cropland or pasture. This 
soil is suited to corn and small grain and to grasses 
and legumes for hay and pasture. If cultivated crops 
are grown, water erosion is a moderate hazard. It can 
be controlled by contour farming, contour 
stripcropping, and conservation tillage. Returning crop 
residue to the soil or adding other organic material 
helps to maintain fertility and good tiith, increases the 
rate of water infiltration, and reduces the hazard of 
water erosion. 

A cover of pasture plants is effective in controlling 
water erosion. Overgrazing or grazing when the soil is 
too wet causes surface compaction, depletion of the 
plant cover, and an increase in the extent of 
undesirable plant species. Proper stocking rates, 
pasture rotation, measures that improve fertility, and 
timely deferment of grazing help to keep the pasture in 
good condition. 

This soil is suited to trees. The equipment limitation 
and plant competition are management concerns. 
Ruts form easily on unsurfaced roads during wet 
periods. Log landings and haul roads can be stabilized 
with gravel. The slope limits the selection of log landing 
sites. Landings can be established on suitable nearly 
level or gently sloping adjacent or included soils. 
Competing vegetation, which interferes with natural 
regeneration following harvest, can be controlled by 
herbicides or by mechanical removal. 

This soil readily absorbs the effluent in septic tank 
absorption fields. It does not adequately filter the 
effluent, however, because of the rapid or very rapid 
permeability in the substratum. The poor filtering 
capacity can result in the pollution of ground water. 

Because of the slope, this soil is only moderately 
suited to dwellings. This limitation can be overcome by 
cutting and filling, by installing retaining walls, or by 
designing the dwellings so that one side of the 
basement fronts on the lower part of the slope. Also, 
the dwellings can be constructed in areas of included 
soils where the slope is less than 6 percent. 
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Because of the slope and the potential for frost 
action, this soil is only moderately suited to local roads 
and streets. The slope can be overcome by shaping 
the roadway through cutting and filling. Constructing 
roads on the contour minimizes the amount of cutting 
required. Replacing the upper part of the soil with 
coarse textured base material, such as sand or gravel, 
helps to prevent the damage caused by frost action. 

The land capability classification is INe. The 
woodland ordination symbol! is 3L (sugar maple). The 
primary forest habitat type is ACaCi, and the 
secondary type is AAt or AVDe. 


Ru—Rubble land 


This map unit is on very steep side slopes on 
quartzite monadnocks. Individual areas are long and 
narrow and range from 5 to 50 acres in size. 

Typically, the material in this map unit consists of 
angular quartzite cobbles, stones, and boulders. Most 
areas do not support vegetation. 

Included in mapping are small areas in which a thin 
layer of moss or organic material is over the quartzite 
fragments. Also included are a few areas that support 
a very limited number of trees, which grow in loamy 
material between the quartzite fragments, and a few 
areas in which the quartzite is crushed for use as road 
material or decorative landscaping material. Included 
areas make up 5 to 15 percent of the unit. 

This unit generally is not suitable as a site for septic 
tank absorption fields, dwellings, or local roads and 
streets because of the slope and the bedrock. 
Overcoming these limitations is difficult. A better suited 
site should be selected. 

The land capability classification is VIlls. No 
woodland ordination symbol or forest habitat type is 
assigned. 


SaB—Santiago silt loam, 2 to 6 percent 
slopes 


This gently sloping, well drained soil is in plane or 
slightly convex areas on ground moraines. It is deep or 
very deep to dense till. Individual areas are irregularly 
shaped and generally range from 5 to 60 acres in size. 

Typically, the surface layer is dark brown silt loam 
about 9 inches thick. The subsurface layer is brown silt 
loam about 3 inches thick. The next layer is brown, 
dark brown, and dark yellowish brown silt loam about 
18 inches thick. The subsoil is about 44 inches thick. It 
is friable. It is dark reddish brown loam in the upper 
part and reddish brown sandy loam in the lower part. 
The substratum to a depth of 80 inches or more is 
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reddish brown, firm sandy loam. In places cobbles are 
on the surface. In some areas the slope is more than 6 
percent. 

Included with this soil in mapping are small areas of 
the moderately well drained Freeon soils. These soils 
are in depressions in the lower positions on the 
landscape. They make up 5 to 10 percent of the unit. 

Permeability is moderate in the silty mantle of the 
Santiago soil. It is slow or moderately slow in the 
loamy lower part of the subsoil and very slow in the 
substratum. The available water capacity is high. The 
content of organic matter is moderately low or 
moderate in the surface layer. The surface layer is 
friable and can be easily tilled, but it tends to crust and 
puddle after hard rains or if it is tilled when too wet. 

Most areas are used as cropland. This soil is suited 
to corn and small grain and to grasses and legumes 
for hay and pasture. If cultivated crops are grown, 
water erosion is a slight or moderate hazard. It can be 
controlled by contour farming, contour stripcropping, 
and conservation tillage. Returning crop residue to the 
soil or adding other organic material helps to maintain 
fertility and good tilth, increases the rate of water 
infiltration, and reduces the hazard of water erosion. 

A cover of pasture plants is effective in controlling 
water erosion. The surface layer is subject to crusting, 
which restricts the emergence of the plants. 
Overgrazing or grazing when the soil is too wet causes 
surface compaction, depletion of the plant cover, and 
an increase in the extent of undesirable plant species. 
Proper stocking rates, pasture rotation, measures that 
improve fertility, and restricted use during wet periods 
help to keep the pasture in good condition. 

This soil is suited to trees. The equipment limitation 
and plant competition are management concerns. 
Ruts form easily on unsurfaced roads during wet 
periods. Log landings and haul roads can be stabilized 
with gravel. Competing vegetation, which interferes 
with natural regeneration following harvest, can be 
controlled by herbicides or by mechanical removal. 

This soil is suited to dwellings. It is poorly suited to 
septic tank absorption fields because of the very slow 
permeability in the substratum. Mounding the site with 
suitable filtering material helps to overcome this 
limitation. Also, in some areas the effluent can be 
pumped to an absorption field on a better suited 
nearby soil. 

Because of the potential for frost action, this soil is 
only moderately suited to local roads and streets. 
Replacing the upper part of the soil with coarse 
textured base material, such as sand or gravel, helps 
to prevent the damage caused by frost action. 

The tand capability classification is lle. The 
woodland ordination symbol is 4L (northern red oak). 
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The primary forest habitat type is ACaCi, and the 
secondary type is AAt. 


SaC2—Santiago silt loam, 6 to 12 percent 
slopes, eroded 


This sloping, well drained soil is on side slopes on 
ground moraines. It is deep or very deep to dense till. 
Individual areas are irregularly shaped and generally 
range from 5 to 80 acres in size. 

In most cultivated areas on the crest of hills and the 
upper side slopes, water erosion has removed some 
of the original surface layer. Typically, the remaining 
surface layer is dark brown silt loam about 10 inches 
thick. The next layer is brown and dark yellowish 
brown silt loam about 13 inches thick. The subsoil is 
dark brown and dark reddish brown, friable gravelly 
sandy loam and sandy loam about 64 inches thick. 
The substratum to a depth of 102 inches or more is 
reddish brown, firm sandy loam. In places cobbles are 
on the surface. 

Included with this soil! in mapping are small areas of 
the moderately well drained Freeon soils. These soils 
are in the lower positions on the landscape. They 
make up 5 to 15 percent of the unit. 

Permeability is moderate in the silty mantle of the 
Santiago soil. It is moderately slow or slow in the 
loamy Jower part of the subsoil and very slow in the 
substratum. The available water capacity is high. The 
content of organic matter is moderately low or 
moderate in the surface layer. The surface layer is 
friable and can be easily tilled, but it tends to crust and 
puddle after hard rains or if it is tilled when too wet. 

Most areas are used as cropland or pasture. This 
soil is Suited to corn and small grain and to grasses 
and legumes for hay and pasture. If cultivated crops 
are grown, water erosion is a moderate hazard. It can 
be controlled by contour farming, contour 
stripcropping, and conservation tillage. Returning crop 
residue to the soil or adding other organic material 
helps to maintain fertility and good tilth, increases the 
rate of water infiltration, and reduces the hazard of 
water erosion. 

A cover of pasture plants is effective in controlling 
water erosion. The surface layer is subject to crusting, 
which restricts the emergence of the plants. 
Overgrazing or grazing when the soil is too wet causes 
surface compaction, depletion of the plant cover, and 
an increase in the extent of undesirable plant species. 
Proper stocking rates, pasture rotation, measures that 
improve fertility, and restricted use during wet periods 
help to keep the pasture in good condition. 

This soil is suited to trees. The equipment limitation 
and plant competition are management concerns. The 
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slope limits the selection of log landing sites. Landings 
can be established on suitable nearly level or gently 
sloping adjacent or included soils. Ruts form easily on 
unsurfaced roads during wet periods. Log landings 
and haul roads can be stabilized with gravel. 
Competing vegetation, which interferes with natural 
regeneration following harvest, can be controlled by 
herbicides or by mechanical removal. 

Because of the very slow permeability in the 
substratum, this soil is poorly suited to septic tank 
absorption fields. In some areas the effluent can be 
pumped to an absorption field on a better suited 
nearby soil. 

Because of the slope, this soil is only moderately 
suited to dwellings. This limitation can be overcome by 
cutting and filling or by installing retaining walls. Also, 
the dwellings can be designed so that one side of the 
basement fronts on the lower part of the slope. 

Because of the slope and the potential for frost 
action, this soil is only moderately suited to local roads 
and streets. The slope can be overcome by shaping 
the roadway through cutting and filling. Constructing 
roads on the contour minimizes the amount of cutting 
required. Replacing the upper part of the soil with 
coarse textured base material, such as sand or gravel, 
helps to prevent the damage caused by frost action. 

The land capability classification is Ille. The 
woodland ordination symbol is 4L (northern red oak). 
The primary forest habitat type is ACaCi, and the 
secondary type is AAt. 


SaD2—Santiago silt loam, 12 to 20 
percent slopes, eroded 


This moderately steep, wel! drained soil is on side 
slopes on ground moraines. It is deep or very deep to 
dense till. Individual areas are irregularly shaped and 
generally range from 5 to 30 acres in size. 

In most cultivated areas on the crest of hills and the 
upper side slopes, water erosion has removed some 
of the original surface layer. Typically, the remaining 
surface layer is dark brown silt loam about 9 inches 
thick. The next layer is brown and dark brown silt loam 
about 13 inches thick. The subsoil is about 27 inches 
thick. It is mostly reddish brown, friable sandy loam. 
The substratum to a depth of 60 inches or more is 
yellowish red, firm sandy loam. In places cobbles are 
on the surface. In some areas the slope is less than 12 
percent or more than 20 percent. 

Included with this soil in mapping are small areas of 
the well drained Amery sails. These soils have a loamy 
mantle. They are in positions on the landscape similar 
to those of the Santiago soil. They make up 5 to 15 
percent of the unit. 
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Permeability is moderate in the silty mantle of the 
Santiago soil. It is moderately slow or slow in the 
loamy lower part of the subsoil and very slow in the 
substratum. The available water capacity is high. The 
content of organic matter is moderately low or 
moderate in the surface layer. The surface layer is 
friable and can be easily tilled, but it tends to crust and 
puddle after hard rains or if it is tilled when too wet. 

Most areas are used as cropland or pasture. This 
soil is suited to corn and small grain and to grasses 
and legumes for hay and pasture. If cultivated crops 
are grown, water erosion is a severe hazard. It can be 
controlled by contour farming, contour stripcropping, 
crop rotations that include grasses and legumes, and 
conservation tillage. Returning crop residue to the soil 
or adding other organic material helps to maintain 
fertility and good tilth, increases the rate of water 
infiltration, and reduces the hazard of water erosion. 

A cover of pasture plants is effective in controlling 
water erosion. The surface layer is subject to crusting, 
which restricts the emergence of the plants. 
Overgrazing or grazing when the soil is too wet causes 
surface compaction, depletion of the plant cover, and 
an increase in the extent of undesirable plant species. 
Proper stocking rates, pasture rotation, measures that 
improve fertility, and restricted use during wet periods 
help to keep the pasture in good condition. 

This soil is suited to trees. The hazard of water 
erosion, the equipment limitation, seedling mortality, 
and plant competition are management concerns. 
Planting on the contour and carefully locating skid 
roads during harvest minimize water erosion. The 
slope limits the selection of log landing sites. Landings 
can be established on suitable nearly level or gently 
sloping adjacent or included soils. Because the slope 
limits the use of conventional equipment, special 
harvesting and planting methods, such as yarding the 
logs by cable and planting seedlings by hand, may be 
needed. Ruts form easily on unsurfaced roads during 
wet periods. Log landings and haul roads can be 
stabilized with gravel. Seedling survival on the steeper 
south- or west-facing slopes can be improved by 
careful planting of vigorous nursery stock. Competing 
vegetation, which interferes with natural regeneration 
following harvest, can be controlled by herbicides or 
by mechanical removal. 

Because of the slope and the very slow 
permeability in the substratum, this soil is poorly 
suited to septic tank absorption fields. The slope can 
be overcome by cutting and filling and by installing a 
trench absorption system on the contour. Also, the 
absorption field can be installed in areas of included 
soils where the slope is less than 12 percent. 

Because of the slope, this soil is poorly suited to 
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dwellings. This limitation can be overcome by cutting 
and filling or by installing retaining walls. Also, the 
dwellings can be designed so that one side of the 
basement fronts on the lower part of the slope. 

Because of the slope, this soil is poorly suited to 
local roads and streets. This limitation can be 
overcome by shaping the roadway through cutting and 
filling. Constructing roads on the contour minimizes 
the amount of cutting required. 

The land capability classification is Ve. The 
woodland ordination symbol is 4R (northern red oak). 
The primary forest habitat type is ACaCi, and the 
secondary type is AAt. 


ScA—Scoba sandy loam, 0 to 3 percent 
slopes 


This very deep, nearly level and gently sloping, 
moderately well drained soil is in plane and slightly 
concave areas on outwash plains. Individual areas are 
irregularly shaped and generally range from 5 to 50 
acres in size. 

Typically, the surface layer is dark brown sandy 
loam about 9 inches thick. The next layer is brown and 
dark yellowish brown sandy loam about 11 inches 
thick. The subsoil is about 11 inches thick. It is mottled. 
The upper part is dark brown, friable sandy loam, and 
the lower part is dark brown, friable loamy sand. The 
substratum to a depth of 60 inches or more is strong 
brown, stratified sand and gravelly sand. In places the 
surface layer is loam. In some areas cobbles are on 
the surface. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Oesterle and well 
drained Roshoit soils. Oesterle soils are in the slightly 
lower positions on the landscape. Rosholt soils have 
loam in the surface layer and the upper part of the 
subsoil. They are in the slightly higher positions on the 
landscape. Included soils make up 5 to 10 percent of 
the unit. 

Permeability is moderate in the loamy mantle of the 
Scoba soil and rapid or very rapid in the sandy 
outwash. The available water capacity is low. The 
content of organic matter is moderate in the surface 
layer. The surface layer is friable and can be easily 
tilled throughout a wide range in moisture content. The 
rooting depth of most crops is limited by droughtiness 
in the substratum. The seasonal high water table is not 
within a depth of 6 feet, but a seasonal zone of near 
saturation is at a depth ranging from 1.5 to 3.0 feet. 

Most areas are used as cropland. This soil is suited 
to corn and small grain and to grasses and legumes 
for hay and pasture. In most years crop yields are 
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limited by the low available water capacity. If cultivated 
crops are grown, soil blowing is a hazard. It can be 
controlled by conservation tillage, field windbreaks, 
and winter cover crops. Returning crop residue to the 
soil or adding other organic material reduces the 
amount of water lost through evaporation, helps to 
maintain fertility, increases the rate of water infiltration, 
and reduces the susceptibility to soil blowing. 

A cover of pasture plants is effective in controlling 
soil blowing. Overgrazing can cause surface 
compaction, depletion of the plant cover, and an 
increase in the extent of undesirable plant species. 
Proper stocking rates, pasture rotation, measures that 
improve fertility, and timely deferment of grazing help 
to keep the pasture in good condition. 

This soil is suited to trees. The equipment limitation 
and plant competition are management concerns. 
Ruts form easily on unsurfaced roads during wet 
periods. Log Jandings and haul roads can be stabilized 
with gravel. Competing vegetation, which interferes 
with natural regeneration following harvest, can be 
controlled by herbicides or by mechanical removal. 

This soil is suited to dwellings. It readily absorbs the 
effluent in septic tank absorption fields. It does not 
adequately filter the effluent, however, because of the 
rapid or very rapid permeability in the substratum. The 
poor filtering capacity can result in the pollution of 
ground water. Mounding the site with suitable filtering 
material helps to overcome the poor filtering capacity. 
Also, the effluent can be pumped to an absorption field 
on a better suited soil in some nearby areas. 

Because of the potential for frost action, this soil is 
only moderately suited to local roads and streets. 
Replacing the upper part of the soil with coarse 
textured base material, such as sand or gravel, helps 
to prevent the damage caused by frost action. 

The land capability classification is Ils in 
nonirrigated areas and | in irrigated areas. The 
woodland ordination symbol is 3L (sugar maple). The 
primary forest habitat type is AVDe, and the 
secondary type is AAt. 


Sm—Seelyeville and Cathro mucks, 0 to 1 
percent slopes 


These very deep, nearly level, very poorly drained 
soils are in depressions and slightly concave areas on 
outwash plains and moraines. They are subject to 
ponding. Individual areas of this unit are irregularly 
shaped and generally range from 10 to 150 acres in 
size. A single mapped area may consist of either 
Seelyeville muck or Cathro muck, or it may consist of 
both soils. The two soils have similar behavioral 
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characteristics for present or anticipated uses in the 
survey area, and mapping them separately was not 
considered practical or necessary. 

Typically, the Seelyeville soil is black and very dark 
brown muck to a depth of at least 60 inches. In places 
the surface layer is peat. in some areas strata of 
mucky peat or peat are below the surface layer. 

Typically, the Cathro soil is very dark brown muck 
about 30 inches thick. The substratum to a depth of 60 
inches or more is dark gray silt loam. In some places 
the surface layer is mucky peat or peat. In other places 
thin layers of mucky peat or peat are below the surface 
layer. In some areas the substratum is loam or sandy 
loam, 

Included with these soils in mapping are small 
areas of the very poorly drained Beseman and 
Greenwood soils. These included soils formed in 
organic material that is very strongly acid or extremely 
acid throughout. They are in positions on the 
landscape similar to those of the Seelyeville and 
Cathro soils. They make up 5 to 10 percent of the unit. 

Permeability is moderately slow to moderately rapid 
in the Seelyeville soil and in the organic layers of the 
Cathro soil. It is moderate in the substratum of the 
Cathro soil. The available water capacity is very high in 
both soils. The content of organic matter also is very 
high. The rooting depth of most plants is limited by an 
apparent seasonal high water table, which is near or 
above the surface in undrained areas. 

Most areas support wetland vegetation. Because of 
the wetness, a scarcity of suitable drainage outlets, 
and the hazard of frost in late spring or early fall, these 
soils are generally not suited to cultivated crops or 
pasture. If drained and cultivated, they are subject to 
burning and subsidence. Also, they are subject to soil 
blowing. 

Because of the high water table, these soils are 
poorly suited to trees. The equipment limitation, 
seedling mortality, the windthrow hazard, and plant 
competition are management concerns. Wetness and 
low soil strength generally limit access by machinery 
to periods when the soil is frozen or snow cover is 
thick. Reforestation is generally limited to natural 
regeneration. Harvesting by clear-cut or area-selection 
methods helps to prevent windthrow of the remaining 
trees. Competing vegetation, which interferes with 
natural regeneration following harvest, can be 
controlled by herbicides or by mechanical removal. 

These soils are generally unsuited to use as sites 
for septic tank absorption fields, dwellings, or local 
roads and streets, mainly because of the ponding. 
Overcoming this limitation is difficult. A better suited 
site should be considered. 

The land capability classification is Viw in undrained 
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areas. The woodland ordination symbol is 3W (black 
spruce) for the Seelyeville soil and 7W (balsam fir) for 
the Cathro soil. A forest habitat type has not been 
assigned. 


SoA—Siouxcreek silt loam, 0 to 3 percent 
slopes 


This moderately deep, nearly level and gently 
sloping, somewhat poorly drained soil is in 
drainageways and depressions on uplands. Individual 
areas are irregularly shaped and generally range from 
5 to 20 acres in size. 

Typically, the surface layer is very dark grayish 
brown silt loam about 8 inches thick. The subsurface 
layer is brown silt loam about 2 inches thick. The next 
layer is brown and dark yellowish brown, mottled silt 
loam about 12 inches thick. The upper part of the 
subsoil is about 10 inches thick. It is dark yellowish 
brown, mottled, and friable. It is fine sandy loam in the 
upper part and sandy loam in the lower part. The lower 
part of the subsoil is light yellowish brown, mottled, 
loose fine sand about 6 inches thick. Below this to a 
depth of 60 inches or more is fine grained sandstone. 
In some places the surface layer is sandy loam or 
loam. 

Included with this soil in mapping are small areas of 
the well drained Arland and Hayriver soils. These soils 
are in the slightly higher positions on the landscape. 
They make up 5 to 10 percent of the unit. 

Permeability is moderate in the loamy mantle of the 
Siouxcreek soil. It is moderately rapid or rapid in the 
sandy residuum and moderately slow or moderate in 
the sandstone. The available water capacity is low. The 
content of organic matter is moderately low or 
moderate in the surface layer. The surface layer is 
friable and can be easily tilled, but it tends to crust and 
puddle after hard rains or 'f it is tilled when too wet. 
The rooting depth of most crops is limited by a 
perched seasonal high water table, which is at a depth 
of 1.0 to 2.5 feet in undrained areas. 

Most areas are used as pasture or cropland. If 
drained, this soil is suited to corn and small grain and 
to grasses and legumes for hay and pasture. Excess 
water can be removed by diversions, grassed 
waterways, surface drains, and interceptor subsurface 
drains. If tile drains are installed, the finer sand enters 
the tile lines unless a suitable filter covers the tile. 
Applying a system of conservation tillage and adding 
other organic material reduce the amount of water lost 
through evaporation, increase the rate of water 
infiltration, and help to maintain fertility. 

This soil is suited to pasture. The surface layer is 
subject to crusting, which restricts the emergence of 
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the plants. Alfalfa is short lived unless the soil is 
drained. Red clover is generally grown. Overgrazing or 
grazing when the soil is too wet causes surface 
compaction, depletion of the plant cover, and an 
increase in the extent of undesirable plant species. 
Proper stocking rates, pasture rotation, measures that 
improve fertility, and restricted use during wet periods 
help to keep the pasture in good condition. 

This soil is suited to trees. The equipment limitation, 
the windthrow hazard, and plant competition are 
management concerns. Wetness and low soil strength 
frequently limit access by machinery to the dry 
summer months or to periods when the soil is frozen 
or snow cover is thick. Ruts form easily on unsurfaced 
roads during wet periods. Log landings and haul roads 
can be stabilized with gravel. Harvesting by clear-cut 
or area-selection methods helps to prevent windthrow 
of the remaining trees. Competing vegetation, which 
interferes with natural regeneration following harvest, 
can be controlled by herbicides or by mechanical 
removal. 

Because of the thin layer of soi! over sandstone, the 
moderately rapid or rapid permeability in the 
substratum, and the wetness, this unit is poorly suited 
to septic tank absorption fields. The soil readily 
absorbs but does not adequately filter the effluent. The 
poor filtering capacity can result in seepage of 
untreated effluent into crevices and bedding planes in 
the underlying sandstone and possibly into the ground 
water. On some sites, mounding with suitable filtering 
material helps to overcome these limitations. 

Because of the wetness, this soil is poorly suited to 
dwellings. This limitation can be overcome by 
constructing foundations on coarse textured fill 
material, such as sand or gravel, above the level of 
wetness and by installing tile drains around the 
foundations and providing gravity outlets or other 
dependable outlets. 

Because of the wetness and the potential for frost 
action, this soil is only moderately suited to local roads 
and streets. Replacing the upper part of the soil with 
coarse textured base material, such as sand or gravel, 
helps to prevent the damage caused by wetness. The 
road damage caused by frost action can be minimized 
by replacing the upper part of the soil with coarse 
textured base material and by providing adequate 
roadside ditches, which help to drain the roadbed and 
maintain the natural drainage system. 

The land capability classification is Ilw. The 
woodland ordination symbol is 3W (red maple). The 
primary forest habitat type is AAt, and the secondary 
type is ACaCi. 
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SrB—Spencer silt loam, 2 to 6 percent 
slopes 


This very deep, gently sloping, moderately well 
drained soil is on side slopes and knolls on ground 
moraines. Individual areas are irregularly shaped and 
generally range from 5 to 125 acres in size. 

Typically, the surface layer is very dark grayish 
brown silt loam about 9 inches thick. The subsurface 
layer is brown silt loam about 3 inches thick. The next 
layer is brown and dark yellowish brown silt loam 
about 18 inches thick. The subsoil is about 18 inches 
thick. It is friable and mottled. It is dark yellowish brown 
silt loam in the upper part and dark brown loam in the 
lower part. The substratum to a depth of 72 inches or 
more is reddish brown sandy loam. In some areas the 
slope is more than 6 percent. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Almena and well drained 
Otterholt soils. Almena soils are in the lower positions 
on the landscape. Otterholt soils are in the slightly 
higher positions. Included soils make up 2 to 10 
percent of the unit. 

Permeability is moderate in the silty mantle of the 
Spencer soil and moderately slow or moderate in the 
till. The available water capacity is high. The content of 
organic matter is moderate in the surface layer. The 
surface layer is friable and can be easily tilled, but it 
tends to crust and puddle after hard rains or if it is 
tilled when too wet. The depth to a perched seasonal 
high water table ranges from 2.5 to 3.5 feet. 

Most areas are used as cropland. This soil is suited 
to corn and small grain and to grasses and legumes 
for hay and pasture. If cultivated crops are grown, 
water erosion is a slight or moderate hazard. It can be 
controlled by terraces, contour farming, contour 
stripcropping, and conservation tillage. Returning crop 
residue to the soil or adding other organic material 
helps to maintain fertility and good tilth, increases the 
rate of water infiltration, and reduces the hazard of 
water erosion. 

A cover of pasture plants is effective in controlling 
water erosion. The surface layer is subject to crusting, 
which restricts the emergence of the plants. 
Overgrazing or grazing when the soil is too wet causes 
surface compaction, depletion of the plant cover, and 
an increase in the extent of undesirable plant species. 
Proper stocking rates, pasture rotation, measures that 
improve fertility, and restricted use during wet periods 
help to keep the pasture in good condition. 

This soil is suited to trees. The equipment limitation 
and plant competition are management concerns. 
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Ruts form easily on unsurfaced roads during wet 
periods. Log landings and haul roads can be stabilized 
with gravel. Competing vegetation, which interferes 
with natural regeneration following harvest, can be 
controlled by herbicides or by mechanical removal. 

Because of the wetness and the moderately slow 
permeability in the substratum, this soil is poorly 
suited to septic tank absorption fields. Mounding the 
site with suitable filtering material helps to overcome 
these limitations. Also, the effluent can be pumped to 
an absorption field on a better suited soil in some 
nearby areas. 

Because of the shrink-swell potential, this soil is 
only moderately suited to dwellings. This limitation can 
be overcome by excavating the soil and replacing it 
with coarse textured material, such as sand or gravel; 
by strengthening the basement walls; and by installing 
a subsurface drainage system at or below the 
basement elevation. The wetness is an additional 
limitation on sites for dwellings with basements. It can 
be overcome by installing tile drains around the 
foundations and providing gravity outlets or other 
dependable outlets and by constructing the 
foundations on coarse textured fill material above the 
level of wetness. 

Because of low strength and the potential for frost 
action, this soil is poorly suited to local roads and 
streets. Low strength can be overcome by replacing 
the upper part of the soil with coarse textured base 
material, such as sand or gravel, and by increasing the 
thickness of the pavement or the base material. The 
road damage caused by frost action can be minimized 
by replacing the upper part of the soil with coarse 
textured base material and by providing adequate 
roadside ditches, which help to drain the roadbed and 
maintain the natural drainage system. 

The land capability classification is lle. The 
woodland ordination symbol is 3L (sugar maple). The 
primary forest habitat type is ACaCi, and the 
secondary type is AAt. 


SrC2—Spencer silt loam, 6 to 12 percent 
slopes, eroded 


This very deep, sloping, moderately well drained 
soil is on side slopes and knolls on ground moraines. 
Individual areas are irregularly shaped and generally 
range from 5 to 30 acres in size. 

In most cultivated areas on the crest of hills and the 
upper side slopes, water erosion has removed some 
of the original surface layer. Typically, the remaining 
surface layer is dark brown silt loam about 10 inches 
thick. The next fayer is brown and dark yellowish 
brown silt loam about 8 inches thick. The subsoil is 


Soil Survey of 


about 16 inches thick. The upper part is dark yellowish 
brown silt loam, the next part is mottled dark yellowish 
brown silt !oam, and the lower part is mottled strong 
brown silt loam. The upper 8 inches of the substratum 
is dark yellowish brown, mottled silt loam. The lower 
part to a depth of 60 inches or more is yellowish red 
sandy loam. In places cobbles are on the surface. In 
some areas the slope is less than 6 percent. 

Included with this soil in mapping are small areas of 
the well drained Otterholt and Santiago soils. Otterholt 
soils are in the slightly higher positions on the 
landscape. Santiago soils have a silty mantle that is 
thinner than that of the Spencer soil. They are in the 
higher positions on the landscape. Included soils make 
up 2 to 10 percent of the unit. 

Permeability is moderate in the silty mantle of the 
Spencer soil and moderately slow or moderate in the 
till. The available water capacity is high. The content of 
organic matter is moderate in the surface layer. The 
surface layer is friable and can be easily tilled, but it 
tends to crust and puddle after hard rains or if it is 
tilled when too wet. The depth to a perched seasonal 
high water table ranges from 2.5 to 3.5 feet. 

Most areas are used as cropland or pasture. This 
soil is suited to corn and small grain and to grasses 
and legumes for hay and pasture. If cultivated crops 
are grown, water erosion is a moderate hazard. It can 
be controlled by terraces, contour farming, contour 
stripcropping, and conservation tillage. Returning crop 
residue to the soil or adding other organic material 
helps to.maintain fertility and good tilth, increases the 
rate of water infiltration, and reduces the hazard of 
water erosion. 

A cover of pasture plants is effective in controlling 
water erosion. The surface layer is subject to crusting, 
which restricts the emergence of the plants. 
Overgrazing or grazing when the soil is too wet causes 
surface compaction, depletion of the plant cover, and 
an increase in the extent of undesirable plant species. 
Proper stocking rates, pasture rotation, measures that 
improve fertility, and restricted use during wet periods 
help to keep the pasture in good condition. 

This soil is suited to trees. The equipment limitation 
and plant competition are management concerns. The 
slope limits the selection of log landing sites. Landings 
can be established on suitable nearly jevel or gently 
sloping adjacent or included soils. Ruts form easily on 
unsurfaced roads during wet periods. Log landings 
and haul roads can be stabilized with gravel. 
Competing vegetation, which interferes with natural 
regeneration following harvest, can be controlled by 
herbicides or by mechanical removal. 

Because of the wetness and the moderately slow 
permeability in the substratum, this soil is poorly 
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suited to septic tank absorption fields. In some areas 
the effluent can be pumped to an absorption field ona 
better suited nearby soil. 

Because of the slope and the shrink-swell potential, 
this soil is only moderately suited to dwellings. The 
slope can be overcome by cutting and filling or by 
installing retaining waits. Also, the dwellings can be 
designed so that one side of the basement fronts on 
the lower part of the slope. The shrink-swell potential 
can be overcome by excavating the soil and replacing 
it with coarse textured material, such as sand or 
gravel; by strengthening the basement walls; and by 
installing a subsurface drainage system at or below 
the basement elevation. The wetness is an additional 
limitation on sites for dwellings with basements. It can 
be overcome by installing tile drains around 
foundations and providing gravity outlets or other 
dependable outlets and by constructing the 
foundations on coarse textured fill material above the 
level of wetness. 

Because of low strength and the potential for frost 
action, this soil is poorly suited to local roads and 
streets. Low strength can be overcome by replacing 
the upper part of the soil with coarse textured base 
material, such as sand or gravel, and by increasing the 
thickness of the pavement or the base material. The 
road damage caused by frost action can be minimized 
by replacing the upper part of the soil with coarse 
textured base material and by providing adequate 
roadside ditches, which help to drain the roadbed and 
maintain the natural drainage system. 

The land capability classification is Ille. The 
woodland ordination symbol is 3L (sugar maple). The 
primary forest habitat type is ACaCi, and the 
secondary type is AAt. 


Ud—Udorthents, nearly level 


These soils are primarily in or near cities and 
villages where the landscape has been altered by 
excavation, filling, or leveling. Individual areas are 
irregularly shaped and range from about 3 to 30 acres 
in size. 

Typically, these soils vary widely in color, texture, 
and thickness. They are dominantly sandy or loamy 
and are gravelly or very gravelly in some areas. They 
are commonly in areas of Chetek, Freeon, or Roshalt 
soils. Some areas have slopes of more than 2 percent. 

Permeability, the available water capacity, and 
natural fertility also vary widely, depending on the 
texture of the remaining soil material, 

Most areas are no longer used as a source of fill 
material and have naturally reverted to weeds, brush, 
and trees. Most areas of these soils have been 
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smoothed or leveled, and a thin layer of topsoil has 
been returned. Some areas are used as cropland or 
pasture. 

The suitability of these soils for crops or pasture or 
for septic tank absorption fields, dwellings, or local 
roads and streets can best be determined by onsite 
investigation. 

No land capability classification, woodland 
ordination symbol, or forest habitat type is assigned. 


Va—Vancecreek silt loam, 0 to 2 percent 
slopes 


This very deep, nearly level, poorly drained soil is in 
plane or concave areas on flood plains and in 
drainageways. It is subject to ponding, which can last 
for long periods, and is frequently flooded for brief or 
very brief periods. Individual areas are long and 
narrow and generally range from 10 to 100 acres in 
size. 

Typically, the surface layer is very dark grayish 
brown silt !oam about 16 inches thick. It is mottled in 
the lower part. The subsoil is grayish brown and olive 
gray, mottled, friable silt loam about 33 inches thick. 
The substratum to a depth of 60 inches or more is 
dark greenish gray, mottled silt loam. In some places a 
thin organic layer is on the surface. 

Included with this soil in mapping are small areas of 
Fordum soils. These soils formed in silty and loamy 
alluvium over sandy alluvium. They are in positions on 
the landscape similar to those of the Vancecreek soil. 
They make up 5 to 10 percent of the unit. 

Permeability is moderate in the Vancecreek soil. 
The available water capacity is very high. The content 
of organic matter is moderate to very high in the 
surface layer. The rooting depth of most plants is 
limited by an apparent seasonal high water table, 
which is near or above the surface in undrained areas. 

Most areas are used as unimproved pasture. A few 
areas support wetland vegetation. Because of the 
wetness, a scarcity of suitable drainage outlets, the 
flooding, and the hazard of frost in late spring and 
early fall, this soil generally is not suited to cultivated 
crops. It is poorly suited to pasture unless it is drained 
and protected from flooding. Establishing or 
maintaining improved pasture is difficult because of 
the wetness. The native vegetation is generally of poor 
quality for forage. Grazing is limited to the short 
periods when the soil is dry. 

This soil is poorly suited to trees. The equipment 
limitation, seedling mortality, the windthrow hazard, 
and plant competition are management concerns. 
Because of the wetness, hand planting or machine 
planting on prepared ridges generally is needed. 
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Selecting vigorous nursery stock for planting reduces 
the seedling mortality rate. Planting and harvesting 
activities are limited during periods of flooding. 
Seedling mortality may be high unless protection from 
flooding is provided. Wetness and low soil strength 
frequently limit access by machinery to the dry 
summer months or to periods when the soil is frozen 
or snow cover is thick. Ruts form easily on unsurfaced 
roads during wet periods. Log landings and haul roads 
can be stabilized with gravel. Harvesting by clear-cut 
or area-selection methods helps to prevent windthrow 
of the remaining trees. Competing vegetation, which 
interferes with natural regeneration following harvest, 
can be controlled by herbicides or by mechanical 
removal. 

This soil is generally unsuited to use as a site for 
septic tank absorption fields, dwellings, or local roads 
and streets, mainly because of the flooding and the 
ponding. Overcoming these limitations is difficult. A 
better suited site should be considered. 

The land capability classification is Viw in undrained 
areas. The woodland ordination symbol is 2W (silver 
maple). A forest habitat type has not been assigned. 


WkC2—Wickware silt loam, 6 to 12 
percent slopes, eroded 


This very deep, sloping, well drained soil is on 
footslopes in the uplands. Individual areas are 
irregularly shaped and generally range from 5 to 30 
acres in size. 

In most cultivated areas on the crest of hills and the 
upper side slopes, water erosion has removed some 
of the original surface layer. Typically, the remaining 
surface layer is dark brown silt loam about 10 inches 
thick. The next layer is dark yellowish brown and pale 
brown silt loam about 7 inches thick. The subsoil is 
dark brown and strong brown, friable silt loam about 
19 inches thick. The substratum to a depth of 60 
inches or more is dark yellowish brown silt loam. In 
places the lower part of the substratum has strata of 
fine sand. In some areas the slope is less than 6 
percent or more than 12 percent. 

Included with this soil in mapping are small areas of 
the well drained Dobie and moderately well drained 
Doritty soils. Dobie soils are underlain by sandstone. 
They are in the higher positions on the landscape. 
Doritty soils are in the slightly lower positions on the 
landscape. Included soils make up 2 to 10 percent of 
the unit. 

Permeability is moderate in the Wickware soil. The 
available water capacity is very high. The content of 
organic matter is moderate in the surface layer. The 
surface layer is friable and can be easily tilled, but it 
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tends to crust and puddle after hard rains or if it is 
tilled when too wet. 

Most areas are used as cropland. This soil is suited 
to corn and small grain and to grasses and legumes 
for hay and pasture. If cultivated crops are grown, 
water erosion is a moderate hazard. It can be 
controlled by terraces, contour farming, contour 
stripcropping, and conservation tillage. Returning crop 
residue to the soil or adding other organic material 
helps to maintain fertility and good tilth, increases the 
rate of water infiltration, and reduces the hazard of 
water erosion. 

A cover of pasture plants is effective in controlling 
water erosion. The surface layer is subject to crusting, 
which restricts the emergence of the plants. 
Overgrazing or grazing when the soil is too wet causes 
surface compaction, depletion of the plant cover, and 
an increase in the extent of undesirable plant species. 
Proper stocking rates, pasture rotation, measures that 
improve fertility, and restricted use during wet periods 
help to keep the pasture in good condition. 

This soil is suited to trees. The equipment limitation 
and plant competition are management concerns. The 
slope limits the selection of log landing sites. Landings 
can be established on suitable nearly level or gently 
sloping adjacent or included soils. Ruts form easily on 
unsurfaced roads during wet periods. Log landings 
and haul roads can be stabilized with gravel. 
Competing vegetation, which interferes with natural 
regeneration following harvest, can be controlled by 
herbicides or by mechanical removal. 

Because of the moderate permeability and the 
slope, this soil is only moderately suited to septic tank 
absorption fields. In some areas the restricted 
permeability can be overcome by increasing the size 
of the absorption field. The slope can be overcome by 
cutting and filling or by installing a trench absorption 
system on the contour. Also, the absorption field can 
be installed in some areas of included soils where the 
slope is less than 6 percent. 

Because of the slope, this soil is only moderately 
suited to dwellings. This limitation can be overcome by 
cutting and filling, by installing retaining walls, or by 
designing the dwellings so that one side of the 
basement fronts on the lower part of the slope. Also, 
the dwellings can be constructed in areas of included 
soils where the slope is less than 6 percent. 

Because of low strength and the potential for frost 
action, this soil is poorly suited to local roads and 
streets. These limitations can be overcome by 
replacing the upper part of the soil with coarse 
textured base material, such as sand or gravel. Low 
strength also can be overcome by increasing the 
thickness of the pavement or the base material. 
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The land capability classification is Ille. The 
woodland ordination symbol is 5L (northern red oak). 
The primary forest habitat type is ACaCi, and the 
secondary type is AAt. 


WkD2—Wickware silt loam, 12 to 20 
percent slopes, eroded 


This very deep, moderately steep, well drained soil 
is on side slopes in the uplands. Individual areas are 
irregularly shaped and generally range from 5 to 30 
acres in size. 

In most cultivated areas on the crest of hills and the 
upper side slopes, water erosion has removed some 
of the original surface layer. Typically, the remaining 
surface layer is dark brown silt loam about 9 inches 
thick. The next layer is dark yellowish brown and 
brown silt loam about 6 inches thick. The subsoil is 
dark brown, friable silt loam about 23 inches thick. The 
substratum to a depth of 60 inches or more is 
yellowish brown silt loam. In places the lower part of 
the substratum has strata of fine sand. In some areas 
the slope is less than 12 percent or more than 20 
percent. 

Included with this soil in mapping are small areas of 
the well drained Dobie and moderately well drained 
Doritty soils. Dobie soils are underlain by sandstone. 
They are in the higher positions on the landscape. 
Doritty soils are in the lower positions on the 
landscape. Included soils make up 5 to 10 percent of 
the unit. 

Permeability is moderate in the Wickware soil. The 
available water capacity is very high. The content of 
organic matter is moderate in the surface layer. The 
surface layer is friable and can be easily tilled, but it 
tends to crust and puddle after hard rains or if it is 
tilled when too wet. 

Most areas are used as cropland or pasture. This 
soil is suited to corn and small grain and to grasses 
and legumes for hay and pasture. If cultivated crops 
are grown, water erosion is a severe hazard. It can be 
controlled by contour farming, contour stripcropping, 
crop rotations that include grasses and legumes, and 
conservation tillage. Returning crop residue to the soil 
or adding other organic material helps to maintain 
fertility and good tilth, increases the rate of water 
infiltration, and reduces the hazard of water erosion. 

A cover of pasture plants is effective in controlling 
water erosion. The surface layer is subject to crusting, 
which restricts the emergence of the plants. 
Overgrazing or grazing when the soil is too wet causes 


93 


surface compaction, depletion of the plant cover, and 
an increase in the extent of undesirable plant species. 
Proper stocking rates, measures that improve fertility, 
and restricted use during wet periods help to keep the 
pasture in good condition. 

This soil is suited to trees. The hazard of water 
erosion, the equipment limitation, seedling mortality, 
and plant competition are management concerns. 
Planting on the contour and carefully locating skid 
roads during harvest minimize water erosion. The 
slope limits the selection of log landing sites. Landings 
can be established on suitable nearly level or gently 
sloping adjacent or included soils. Because the slope 
limits the use of conventional equipment, special 
harvesting and planting methods, such as yarding the 
logs by cable and planting seedlings by hand, may be 
needed. Ruts form easily on unsurfaced roads during 
wet periods. Log landings and haul roads can be 
stabilized with gravel. Seedling survival on the steeper 
south- or west-facing slopes can be improved by 
careful planting of vigorous nursery stock. Competing 
vegetation, which interferes with natural regeneration 
following harvest, can be controlled by herbicides or 
by mechanical removal. 

Because of the slope, this soil is poorly suited to 
septic tank absorption fields. This limitation can be 
overcome by cutting and filling or by installing a trench 
absorption system on the contour. Also, the absorption 
field can be installed in areas of included soils where 
the slope is less than 12 percent. 

Because of the slope, this soil is poorly suited to 
dwellings. This limitation can be overcome by cutting 
and filling or by installing retaining walls. Also, the 
dwellings can be designed so that one side of the 
basement fronts on the lower part of the slope. 

Because of low strength, the slope, and the 
potential for frost action, this soil is poorly suited to 
local roads and streets. Low strength and frost action 
can be overcome by replacing the upper part of the 
soil with coarse textured base material, such as sand 
or gravel. Low strength also can be overcome by 
increasing the thickness of the pavement or the base 
material. The slope can be overcome by shaping the 
roadway through cutting and filling. Constructing roads 
on the contour minimizes the amount of cutting 
required. 

The land capability classification is Ve. The 
woodland ordination symbol! is 5R (northern red oak). 
The primary forest habitat type is ACaCi, and the 
secondary type is AAt. 
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Use and Management of the Soils 


This soil survey is an inventory and evaluation of 
the soils in the survey area. It can be used to adjust 
land uses to the limitations and potentials of natural 
resources and the environment. Also, it can help to 
prevent soil-related failures in land uses. 

In preparing a soil survey, soil scientists, 
conservationists, engineers, and others collect 
extensive field data about the nature and behavioral 
characteristics of the soils. They collect data on 
erosion, droughtiness, flooding, and other factors that 
affect various soil uses and management. Field 
experience and collected data on soil properties and 
performance are used as a basis in predicting soil 
behavior. 

Information in this section can be used to plan the 
use and management of soils for crops and pasture; 
as woodland; as sites for buildings, sanitary facilities, 
highways and other transportation systems, and parks 
and other recreational facilities; and for wildlife habitat. 
It can be used to identify the suitability and limitations 
of each soil for specific land uses and to help prevent 
construction failures caused by unfavorable soil 
properties. 

Planners and others using soil survey information 
can evaluate the effect of specific land uses on 
productivity and on the environment. The survey can 
help planners to maintain or create a land use pattern 
in harmony with the natural soil. 

Contractors can use this survey to locate sources 
of sand and gravel, roadfill, and topsoil. They can use 
it to identify areas where bedrock, wetness, or very 
firm soil layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey 
can help them plan the safe disposal of wastes and 
locate sites for pavements, sidewalks, campgrounds, 
playgrounds, lawns, and trees and shrubs. 


Crops and Pasture 


John W. Pingry, agronomist, Natural Resources Conservation 
Service, helped prepare this section. 


General management needed for crops and pasture 
is suggested in this section. The estimated yields of 


the main crops and pasture plants are listed, the 
system of land capability classification used by the 
Natural Resources Conservation Service is explained, 
and prime farmland is described. 

Planners of management systems for individual 
fields or farms should consider the detailed 
information given in the description of each soil under 
the heading “Detailed Soil Map Units.” Specific 
information can be obtained from the local office of the 
Natural Resources Conservation Service or the 
Cooperative Extension Service or from private soil 
science consultants. 

In 1989, about 397,000 acres in Barron County was 
farmland. Of this total, about 200,500 acres was used 
as cropland, 35,000 acres for pasture, 152,900 acres 
as woodland, and 8,600 acres for other farm uses 
(Wisconsin Agricultural Statistics Service, 1989). 

The potential for increased food production in 
Barron County is good. Some areas that are currently 
used as woodland could be cleared and used for crop 
production. Some areas that are now used for pasture 
could also be used for cultivated crops. Food 
production also could be increased considerably by 
applying the latest crop production technology and 
proper conservation practices to all of the cropland in 
the county. This soil survey can greatly facilitate the 
application of such technology. 

The major management concerns affecting crops 
and pasture in Barron County are water erosion, soil 
blowing, wetness, fertility, and tilth. 

Water erosion is the major concern on about 65 
percent of the cropland and pasture in the county. It is 
generally a hazard on soils that have slopes of more 
than 2 percent. 

Loss of the surface layer through erosion is 
damaging in at least three ways. First, productivity is 
reduced as the surface layer is lost and part of the 
subsurface layer or subsoil is incorporated into the 
plow layer. The surface tayer generally contains more 
organic matter than other parts of the soil. Second, 
incorporation of material from the subsurface layer or 
subsoil can result in poor tilth and crusting, which in 
turn can result in poor seed germination or seedling 
emergence. Third, erosion can result in the 
sedimentation of streams. Controlling erosion 
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minimizes this pollution and improves the quality of 
water for municipal or recreational uses and for fish 
and wildlife. 

Erosion-control measures provide a protective 
ground cover, reduce the runoff rate, and increase the 
rate of water infiltration. A cropping system that keeps 
a plant cover on the surface for extended periods can 
hold soil losses to an amount that does not reduce the 
productive capacity of the soils. On livestock farms, 
where pasture and hay are needed, including grasses 
and legumes in the cropping sequence not only 
provides nitrogen and improves tilth but also reduces 
the hazard of erosion. 

Chisel plowing and other conservation tillage 
systems that leave crop residue on the surface 
increase the rate of water infiltration and reduce the 
hazard of erosion. These systems can be applied on 
most of the soils in the county. 

Terraces and diversions reduce the length of slopes 
and thus reduce the hazard of erosion and the rate of 
runoff. These measures are most practical on very 
deep, well drained or moderately well drained, gently 
sloping or sloping soils. Otterholt, Spencer, and 
Wickware soils are suitable for terraces. Some soils 
are less well suited to terraces and diversions 
because they have irregular slopes, are moderately 
steep, or have sandstone within a depth of 40 inches. 

Contour farming and contour stripcropping also 
help to control erosion. These practices are most 
effective in areas of soils that have uniform slopes, 
such as Arland, Dobie, and Spencer soils. 

Soil blowing is a hazard on sandy and loamy soils, 
such as Chetek, Menahga, and Plainbo soils. It is also 
a hazard on organic soils, such as Seelyeville and 
Cathro soils, if they are drained and cultivated. Soil 
blowing can damage the soils and any young plants in 
just a few hours if winds are strong and the soils are 
dry and are not protected by vegetation or surface 
mulch. Maintaining a cover of plants or surface mulch, 
wind stripcropping, and establishing field windbreaks 
minimize the effects of soil blowing. 

Information about the design of measures that 
control erosion and soil blowing on each soil in the 
county is provided in the Technical Guide, which is 
available in the local office of the Natural Resources 
Conservation Service. 

Wetness is the major management concern on 
about 5 percent of the acreage used for crops or 
pasture in the county. Some soils are so wet that they 
generally cannot be used for the commonly grown 
crops unless they are drained. Examples of these soils 
are the very poorly drained Adolph soils and the 
poorly drained Auburndale, Adolph, Barronett, 
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Capitola, Rib, and Vancecreek soils. Unless drained, 
Comstock, Magnor, Poskin, and other somewhat 
poorly drained soils also are so wet that crops are 
damaged during most years. 

The design of both surface and subsurface 
drainage systems varies, depending on soil properties 
and site conditions. A combination of surface and 
subsurface drains is needed in most areas of the very 
poorly drained and poorly drained soils used for 
intensive row cropping. Diversions are needed in some 
areas to remove runoff from the adjacent fields. In 
Barronett and Comstock soils and other soils that are 
underlain by silt loam at the depth of drainage tile 
installation, special covering is needed over the tile. 
This covering helps to keep silt from filling and 
clogging the tile. 

If organic soils are used as cropland, special 
management measures are necessary. These soils 
oxidize and subside when water is removed from 
pores and the pores are filled with air. Drainage 
systems that control the depth and period of drainage 
are needed. Keeping the water table at the level 
required for crop growth during the growing season 
and raising it to the surface during other parts of the 
year can minimize the oxidation and subsidence of 
these soils. 

Further information about the design of drainage 
systems is provided in the Technica! Guide, which is 
available in the local office of the Natural Resources 
Conservation Service. 

Soil fertility varies in the soils of Barron County, 
depending on natural fertility and on cropping history. 
Most of the soils are naturally acid. Applications of 
lime are needed to raise the pH of these soils to the 
level required by the crop. Available phosphorus and 
potassium levels are naturally low or medium in most 
of the soils. On all soils, additions of time or fertilizer 
should be based on the results of soil tests, the needs 
of the crop, and the desired level of yields. The 
Cooperative Extension Service can help in 
determining the kinds and amounts of fertilizer and 
lime to be applied. 

Soil tilth is an important factor affecting the 
germination of seeds, the emergence of seedlings, 
and the infiltration of water into the soils. Soils that 
have good tilth are granular and porous. 

Tilling or grazing during wet periods can result in 
poor tilth, especially on soils that have a surface layer 
of silt loam, such as Anigon and Almena soils. If the 
surface of the soil is bare, a crust can form during 
periods of heavy rainfall. This crust reduces the rate of 
water infiltration and increases the runoff rate and the 
hazard of erosion. Maintaining tilth is especially difficult 
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on eroded soils because they have a lower content of 
organic matter than uneroded soils. Returning crop 
residue to the soil, growing green manure crops, and 
regularly adding manure improve tilth and minimize 
crusting. 

Irrigation on some of the Anigon, Brill, Chetek, 
Friendship, Menahga, Oesterle, Poskin, Rosholt, and 
Scoba soils helps to maintain a sufficient amount of 
available water for specialty crops. Many of these soils 
are susceptible to leaching of nutrients, especially 
nitrogen. In 1993, about 12,500 acres in the county 
was irrigated, mostly by center-pivot systems. The 
water for irrigation is drawn from wells and ponds. The 
trend is toward greater use of wells. 

Strong winds can prevent a uniform application of 
water from sprinkler systems. Field windbreaks and 
vegetative row barriers help to deflect the force of the 
wind and conserve available water. 

Information about the design of irrigation systems 
for each kind of soil can be obtained from local offices 
of the Cooperative Extension Service and the Natural 
Resources Conservation Service. 

Field crops suited to most of the soils and the 
climate of the county include corn, which is the most 
commonly grown row crop, and oats and barley, which 
are the most common close-growing crops. A limited 
acreage is used for wheat or soybeans. 

The most commonly grown hay and pasture 
species are mixtures of alfalfa and bromegrass and 
mixtures of red clover and timothy. Bluegrass is the 
most common cool-season native pasture species. 

Specialty crops grown commercially in the county 
include sweet corn, potatoes, snap beans, peas, 
kidney beans, rutabagas, and strawberries. Most of 
these crops are grown on the droughty soils on 
outwash plains, where the water supply for irrigation is 
plentiful. 

The latest information about growing specialty 
crops can be obtained from local offices of the 
Cooperative Extension Service and the Natural 
Resources Conservation Service. 


Yields per Acre 


The average yields per acre that can be expected 
of the principal crops under a high level of 
management are shown in tables 5 and 6. In any given 
year, yields may be higher or lower than those 
indicated in the tables because of variations in rainfall 
and other climatic factors. The land capability 
classification of map units in the survey area also is 
shown in the tables. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
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agents. Available yield data from nearby counties and 
results of field trials and demonstrations also are 
considered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, 
erosion control, and protection from flooding; the 
proper planting and seeding rates; suitable high- 
yielding crop varieties; appropriate and timely tillage; 
control of weeds, plant diseases, and harmful insects; 
favorable soil reaction and optimum levels of nitrogen, 
phosphorus, potassium, and trace elements for each 
crop; effective use of crop residue, barnyard manure, 
and green manure crops; and harvesting that ensures 
the smallest possible loss. 

For yields of irrigated crops, it is assumed that the 
irrigation system is adapted to the soils and to the 
crops grown, that good-quality irrigation water is 
uniformly applied as needed, and that tillage is kept to 
aminimum. 

The estimated yields reflect the productive capacity 
of each soil for each of the principal crops. Yields are 
likely to increase as new production technology is 
developed. The productivity of a given soil compared 
with that of other soils, however, is not likely to 
change. 

Crops other than those shown in tables 5 and 6 are 
grown in the survey area, but estimated yields are not 
listed because the acreage of such crops is small. The 
local office of the Natural Resources Conservation 
Service or of the Cooperative Extension Service can 
provide information about the management and 
productivity of the soils for those crops. 


Land Capability Classification 


Land capability classification shows, in a general 
way, the suitability of soils for most kinds of field crops. 
Crops that require special management are excluded. 
The soils are grouped according to their limitations for 
field crops, the risk of damage if they are used for 
crops, and the way they respond to management. The 
criteria used in grouping the soils do not include major 
and generally expensive landforming that would 
change slope, depth, or other characteristics of the 
soils, nor do they include possible but unlikely major 
reclamation projects. Capability classification is not a 
substitute for interpretations designed to show 
suitability and limitations of groups of soils for 
woodland or for engineering purposes. 

In the capability system, soils are generally grouped 
at three levels—capability class, subclass, and unit 
(USDA, 1961). Only class and subclass are used in 
this survey. 
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Capability classes, the broadest groups, are 
designated by numerals | through VIII. The numerals 
indicate progressively greater limitations and narrower 
choices for practical use. The classes are defined as 
follows: 

Class | soils have few limitations that restrict their 
use. 

Class II soils have moderate limitations that reduce 
the choice of plants or that require moderate 
conservation practices. 

Class III soils have severe limitations that reduce 
the choice of plants or that require special 
conservation practices, or both. 

Class IV soils have very severe limitations that 
reduce the choice of plants or that require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make 
them generally unsuitable for cultivation. 

Class VII soils have very severe limitations that 
make them unsuitable for cultivation. 

Class VIII soils and miscellaneous areas have 
limitations that nearly preclude their use for 
commercial crop production. 

Capability subclasses are soil groups within one 
class. They are designated by adding a small letter, e, 
w, S, or c, to the class numeral, for example, lle. The 
letter e shows that the main hazard is the risk of 
erosion unless close-growing plant cover is 
maintained; w shows that water in or on the soil 
interferes with plant growth or cultivation (in some soils 
the wetness can be partly corrected by artificial 
drainage); s shows that the soil is limited mainly 
because it is shallow, droughty, or stony; and c, used 
in only some parts of the United States, shows that the 
chief limitation is climate that is very cold or very dry. 

In class | there are no subclasses because the soils 
of this class have few limitations. Class V contains only 
the subclasses indicated by w, s, or c because the 
soils in class V are subject to little or no erosion. They 
have other limitations that restrict their use to pasture, 
woodland, wildlife habitat, or recreation. 

The capability classification of map units in this 
survey area is given in the section “Detailed Soil Map 
Units” and in the yields tables. 


Prime Farmiand 


Prime farmland is one of several kinds of important 
farmland defined by the U.S. Department of 
Agriculture. It is of major importance in meeting the 
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Nation’s short- and long-range needs for food and 
fiber. Because the supply of high-quality farmland is 
limited, the U.S. Department of Agriculture recognizes 
that responsible levels of government, as well as 
individuals, should encourage and facilitate the wise 
use of our Nation's prime farmland. 

Prime farmland, as defined by the U.S. Department 
of Agriculture, is land that has the best combination of 
physical and chemical characteristics for producing 
food, feed, forage, fiber, and oilseed crops and is 
available for these uses, It could be cultivated land, 
pastureland, forest land, or other land, but it is not 
urban or built-up land or water areas. The soil qualities, 
growing season, and moisture supply are those 
needed for the soil to economically produce sustained 
high yields of crops when proper management, 
including water management, and acceptable farming 
methods are applied. In general, prime farmland has 
an adequate and dependable supply of moisture from 
precipitation or irrigation, a favorable temperature and 
growing season, acceptable acidity or alkalinity, an 
acceptable salt and sodium content, and few or no 
rocks. It is permeable to water and air. It is not 
excessively erodible or saturated with water for long 
periods, and it either is not frequently flooded during 
the growing season or is protected from flooding. 
Slope ranges mainly from 0 to 6 percent. More 
detailed information about the criteria for prime 
farmland is available at the local office of the Natural 
Resources Conservation Service. 

More than 40 percent of the land area in Barron 
County, or about 220,000 acres, is prime farmland. 
This land is in areas throughout the county, mainly in 
associations 3, 5, and 7, which are described under 
the heading “Genera! Soil Map Units.” Approximately 
150,000 acres of this prime farmland is used for crops. 
The crops grown on this land, mainly corn, oats, and 
alfalfa, account for an estimated two-thirds of the 
county’s total agricultural income each year. 

The map units in Barron County that are considered 
prime farmland are listed in table 7. This list does not 
constitute a recommendation for a particular land use. 
On some soils included in the list, measures that 
overcome a hazard or limitation, such as flooding, 
wetness, and droughtiness, are needed. Onsite 
evaluation is needed to determine whether or not the 
hazard or limitation has been overcome by corrective 
measures. The extent of each listed map unit is shown 
in table 4. The location is shown on the detailed soil 
maps. The soil qualities that affect use and 
management are described under the heading 
“Detailed Soil Map Units.” 
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Woodland Management and 
Productivity 


Before the survey area was settled, the entire land 
area was forested, except for limited areas of marsh. 
The trees have been removed from about three- 
fourths of the original forest (Curtis, 1959). About 
159,000 acres in Barron County is currently forested. 
The stands are dominated by northern hardwoods 
(maple-basswood or elm-ash) and aspen-birch forest 
types. Each of these forest types covers about 60,000 
acres. The other forest types and their approximate 
acreages are conifers, 10,000 acres; swamp 
hardwoods (elm, black ash, white oak), 10,000 acres; 
and oak (red oak, white oak, northern pin oak), 19,000 
acres (Smith, 1983). 

About 87 percent of the forested acreage is 
privately owned. About 13 percent is county, state, or 
municipal forest. 

The woodland is protected by a well organized 
system of fire control. The main management concern 
is the need for removal of defective trees and the less 
valuable species and the protection of the woodlots 
from grazing by livestock. Many of the pine plantations 
on loamy and sandy soils are now old enough to 
require pruning and thinning (fig. 7). Improved forest 
management is needed most on the privately owned 
land. 

Management of the woodland in Barron County 
varies, depending on the kind of soil. It should be 
governed by the tree species in the stand, the 
suitability of the soil for the species, and the objectives 
of the landowner. The best management alternatives 
are those that favor the hardwood species through a 
selection harvest or that favor aspen and birch through 
an even-aged approach, Even-aged management that 
favors pine, northern red oak, or sugar maple is 
desirable if the stand includes significant numbers of 
these species. 

Management should include controlling water 
erosion, planting trees where regeneration is 
unreliable, controlling vegetation that competes with 
natural or artificial regeneration, improving seedling 
survival, minimizing windthrow on the wetter sites, 
harvesting in a timely manner, controlling damage 
by insects and diseases, removing cull trees and 
other undesirable species, maintaining an optimum 
basal area, and excluding livestock from the 
woodland. ; 

Water erosion occurs as a result of site preparation 
and following logging activities where the soil is 
exposed along roads and skid trails and on landings. 
Water erosion is generally a hazard on forest land if 
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the slope is 15 percent or more. Soils that are 
susceptible to erosion include the steeper Amery, 
Arland, Chetek, Cress, Dobie, Hayriver, Mahtomedi, 
Menahga, Newot, Otterholt, Rosholt, Santiago, and 
Wickware soils. The careful selection of sites for skid 
trails and roads during harvest helps to minimize 
erosion. 

Soil wetness is the result of a high water table, 
flooding, or ponding. It causes seedling mortality, limits 
the use of equipment, results in the invasion or growth 
of undesirable plants following harvest, and increases 
the likelihood of windthrow by restricting the rooting 
depth of some tree species. Wetness is a problem in 
forested areas of poorly drained and very poorly 
drained soils, such as Adolph, Auburndale, Barronett, 
Beseman, Capitola, Fordum, Greenwood, Markey, 
Newson, Rib, and Seelyeville soils. Harvesting is 
limited to periods when the soil is frozen. Wetness 
during the planting season limits reforestation to 
natural regeneration or hand planting. Wetness also is 
a problem in spring and in other excessively wet 
periods on the somewhat poorly drained Almena, 
Comstock, Magnor, Oesterle, Poskin, and Siouxcreek 
soils. 

Soil droughtiness can also cause seedling mortality. 
The steeper south- and west-facing slopes can be 
especially droughty because of the higher 
temperatures and evaporation rates on these sites. 
Droughtiness is a problem in areas of Cress, 
Friendship, Mahtomedi, Menahga, and Plainbo soils. 
Seedling survival during dry periods can be improved 
by planting vigorous nursery stock if natural 
regeneration is unreliable. 

Slope, stoniness, and low soil strength can limit the 
use of forestry equipment. Slopes of 15 percent or 
more are a limitation. Stones in some areas of Amery, 
Haugen, and other soils interfere with the use of 
equipment. In areas where stones or the slope limit 
the use of equipment, trees can be planted by hand 
and logs can be yarded by cable. The use of forestry 
equipment is also restricted on soils that have low 
strength during the spring thaw period and during 
periods of high rainfall. Using wheeled vehicles only 
when the soil is dry or has a thick cover of snow helps 
to prevent the formation of ruts. 

Plant competition is a problem on most of the 
woodland in the county. Undesirable plants grow 
where openings are made in the tree canopy. 
Competition from undesirable plants can hinder or 
prevent regeneration of the more desirable species. It 
can be controlled by applications of suitable 
herbicides, by mechanical removal, or by selective 
cutting that maintains most of the tree canopy. 

Tables 8 and 9 can help woodland owners or forest 
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Figure 7.—A red pine plantation in an area of Chetek sandy loam, 2 to 6 percent slopes. Trees thinned from pine plantations are 
used for pulpwood or posts. The remaining trees are pruned and grown for sawlogs. 


managers plan the use of soils for wood crops. Only volume, in cubic meters per hectare per year, which 
those soils suitable for wood crops are listed. the indicator species can produce in a pure stand 
Table 8 lists the ordination symbol for each soil. under natural conditions. The number 1 indicates low 
Soils assigned the same ordination symbol (based on potential productivity; 2 or 3, moderate; 4 or 5, 
the same indicator tree species) require the same moderately high; 6 to 8, high; 9 to 11, very high; and 
general management and have about the same 12 to 39, extremely high. The second part of the 
potential productivity. symbol, a letter, indicates the major kind of soil 
The first part of the ordination symbol, a number, limitation. The letter Rindicates steep slopes; X, 
indicates the potential productivity of the soils for an stoniness or rockiness; W, excess water in or on the 


indicator tree species. The number indicates the soil; T, toxic substances in the soil; D, restricted rooting 
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depth; C, clay in the upper part of the soil; S, sandy 
texture; F, a high content of rock fragments in the soil; 
L, low strength; and N, snowpack. The letter A 
indicates that limitations or restrictions are 
insignificant. If a soil has more than one limitation, the 
priority is as follows: R, X, W, T, D, C, S, FL, and N. 

In table 8, slight, moderate, and severe indicate the 
degree of the major soil limitations to be considered in 
management. 

Erosion hazard is the probability that damage will 
occur as a result of site preparation and cutting where 
the soil is exposed along roads, skid trails, and fire 
lanes and in log-handling areas. Forests that have 
been burned or overgrazed also are subject to erosion. 
Ratings of the erosion hazard are based on the 
percent of the slope. A rating of slight indicates that no 
particular prevention measures are needed under 
ordinary conditions. A rating of moderate indicates that 
erosion-control measures are needed in certain 
silvicultural activities. A rating of severe indicates that 
special precautions are needed to control erosion in 
most silvicultural activities. 

Seedling mortality refers to the death of naturally 
occurring or planted tree seedlings, as influenced by 
the kinds of soil, soil wetness, or topographic 
conditions. The factors used in rating the soils for 
seedling mortality are texture, depth to a seasonal 
high water table, rock fragments in the upper 20 
inches, effective rooting depth, and slope aspect. A 
rating of slight indicates that seedling mortality is not 
likely to be a problem under normal conditions. 
Expected mortality is less than 25 percent. A rating of 
moderate indicates that some problems from seedling 
mortality can be expected. Extra precautions are 
advisable. Expected mortality is 25 to 50 percent. A 
rating of severe indicates that seedling mortality is a 
serious problem. Extra precautions are important. 
Replanting may be necessary. Expected mortality is 
more than 50 percent. 

Windthrow hazard is the likelihood that trees will be 
uprooted by the wind because the soil is not deep 
enough for adequate root anchorage. The main 
restrictions that affect rooting are a seasonal high 
water table and the depth to bedrock, a fragipan, or 
other limiting layers. A rating of slight indicates that 
under normal conditions no trees are blown down by 
the wind. Strong winds may damage trees, but they do 
not uproot them. A rating of moderate indicates that 
some trees can be blown down during periods when 
the soil is wet and winds are moderate or strong. A 
rating of severe indicates that many trees can be 
blown down during these periods. 

Plant competition ratings indicate the degree to 
which undesirable species are expected to invade and 
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grow when openings are made in the tree canopy. The 
main factors that affect plant competition are depth to 
the water table and the available water capacity. A 
rating of slight indicates that competition from 
undesirable plants is not likely to prevent natural 
regeneration or suppress the more desirable species. 
Planted seedlings can become established without 
undue competition. A rating of moderate indicates that 
competition may delay the establishment of desirable 
species. Competition may hamper stand development, 
but it will not prevent the eventual development of fully 
stocked stands. A rating of severe indicates that 
competition can be expected to prevent regeneration 
unless precautionary measures are applied. 

The potential productivity of merchantable or 
common trees on a soil is expressed as a Site index 
and as a volume number. The site index is the average 
height, in feet, that dominant and codominant trees of 
a given species attain in 50 years. The site index 
applies to fully stocked, even-aged, unmanaged 
stands. Commonly grown trees are those that 
woodland managers generally favor in intermediate or 
improvement cuttings. They are selected on the basis 
of growth rate, quality, value, and marketability. 

The volume, a number, is the yield likely to be 
produced by the most important trees. This number, 
expressed as cubic feet per acre per year, indicates 
the amount of fiber produced in a fully stocked, even- 
aged, unmanaged stand. . 

. The first species listed under common trees for a 
soil is the indicator species for that soil. It generally is 
the most common species on the soil and is the one 
that determines the ordination class. In the map unit 
descriptions under the heading “Detailed Soil Map 
Units,” the woodland ordination symbol and the 
indicator species are listed for each map unit that is 
suitable for production of commercial trees. 

Trees to plant are those that are suitable for 
commercial wood production. 

Table 9 gives information about the operation of 
harvesting or thinning equipment in logging areas and 
on skid trails, log Jandings, and haul roads. Ratings are 
given for the most limiting season. In Barron County, 
the most limiting season generally is spring. The 
preferred operating seasons are also indicated. The 
preferred operating season is the period when the use 
of forestry equipment causes the least amount of soil 
damage. This period generally is when the soil is not 
too wet or when the ground is frozen. 

The equipment limitations in the table reflect the 
characteristics and conditions of the soil that restrict 
use of the equipment generally needed in woodland 
harvesting and regeneration activities. The chief 
characteristics and conditions considered in the 
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ratings are soil wetness, the hazard of flooding, rock 
outcrops, stones on the surface, texture of the surface 
layer, slope, depth to hard bedrock, traffic-supporting 
capacity (or soil strength), and the potential for frost 
action. Soils that have a moderate or high content of 
silt have low strength in the extended spring thaw 
period and during extended periods of high rainfall. 
Ruts can form easily in areas of these soils during 
these wet periods. 

The ratings of slight, moderate, or severe in the 
table are based on the use of conventional equipment 
and procedures. Special procedures or types of 
equipment can sometimes be utilized to reduce or 
overcome the site limitations. If wetness is a limitation, 
for example, the use of high flotation equipment may 
prevent the formation of ruts. Restrictions on the use 
of equipment indicate the need for choosing the right 
equipment and the need for accurate timing of 
operations so that seasonal limitations can be avoided. 
The cost of operations generally increases as the 
limitations become more severe. The ratings for log 
landings and haul roads can be used as a guide for 
establishing them in the least costly locations. 

Logging areas and skid trails include areas where 
some or all of the trees are being cut. Generally, 
equipment traffic is least intensive in the logging areas. 
Skid trails, which generally are within the logging area, 
are roads or trails over which the logs are dragged or 
hauled from the stump to a log landing. A rating of 
slight indicates that the use of conventional equipment 
is not normally restricted by the physical site 
conditions. A rating of moderate indicates that the use 
of equipment or the season of use is restricted 
because of one or more soil factors. A rating of severe 
indicates that special equipment or techniques are 
needed to overcame the limitations or that the time of 
efficient operation is very limited. 

Log landings are areas where logs are assembled 
for transportation. Wheeled equipment may be used 
more frequently in these areas than in any other areas 
affected by logging. Considerable soil compaction can 
be expected in these areas. Good areas for landings 
require little or no surface preparation or cutting or 
filling. A rating of slight indicates that the soil is a good 
site for landings and the area can readily be returned 
to forest use. A rating of moderate indicates that the 
season of use is somewhat limited or that such 
practices as grading, cutting, filling, or drainage are 
usually required to make the site suitable for a landing 
and returning the site to forest use is difficult. A rating 
of severe indicates that the season of use is very 
limited or that special or expensive techniques are 
needed to overcome the limitations. There may also be 
significant risk of environmental damage that makes 
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returning the area to forest use very difficult or 
impossible. 

Haul roads are access roads leading from log 
landings to primary or surfaced roads. The haul roads 
serve as transportation routes for wheeled logging 
equipment. Generally, they are unpaved roads and are 
not graveled. The wetter soils and the silty upland 
soils, which are slippery and can be easily rutted 
during wet periods, commonly provide poor locations 
for haul roads. A rating of slight indicates that no 
serious limitations affect the location, construction, 
and maintenance of haul roads or the season of use. 
A rating of moderate indicates some limitations, but 
the limitations generally can be overcome with routine 
construction techniques. A rating of severe indicates 
that establishing and maintaining haul roads on that 
soil are difficult and expensive or that the season of 
use may be severely restricted. 

Site preparation and planting are the mechanized 
operations for establishing planted trees in an area. 
The ratings are based on limitations that affect the 
efficient use of equipment and the risk of damage to 
the site caused by the equipment. Operating 
techniques should not displace or remove topsoil from 
the site or create channels that concentrate storm 
runoff. A rating of slight indicates that no serious 
limitations affect site preparation and planting. A rating 
of moderate indicates that the site conditions prevent 
the efficient use of the equipment or that the site may 
be damaged by the equipment. A rating of severe 
indicates that special equipment or techniques, such 
as hand planting of trees, are needed to overcome the 
limitations. 

Additional information about woodland 
management and productivity can be obtained from 
the Wisconsin Department of Natural Resources or 
from the local office of the Natural Resources 
Conservation Service or the Cooperative Extension 
Service. 


Forest Habitat Types 


John Kotar, research scientist, Department of Forestry, 
University of Wisconsin-Madison, helped prepare this section. 


The forest habitat type system used in Barron 
County is derived from a field guide developed for 
northern Wisconsin (Kotar and others, 1988). The 
system of habitat classification is based on the 
concept that plants, including trees, normally occur in 
predictable patterns or communities and that these 
communities reflect differences in site characteristics, 
primarily the moisture content and fertility of the soils. 
A forest habitat type is an association of dominant tree 
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and ground flora species in a climax plant community. 
It encompasses all soils capable of producing similar 
plant communities at climax, which is the stage in 
ecological development when the vegetative 
community becomes stable and perpetuates itself. 

The plant community type or association provides 
the name for the habitat type. The first part of the 
name represents the dominant climax species 
adapted to the site. The second part of the name 
represents one of the characteristic understory 
species in the climax association. For some soils, two 
codominant climax tree species or two characteristic 
understory species are used in the name. 

Habitat types have been determined for most of the 
map units in Barron County. The primary and 
secondary habitat types are identified at the end of the 
map unit descriptions in the section “Detailed Soil Map 
Units.” The following paragraphs briefly describe the 
forest habitat types in the county. 

AVDe—Acer/Vaccinium-Desmodium habitat type. 
The presumed climax overstory in areas of this habitat 
type is dominated by sugar maple, red maple, red oak, 
basswood, and white ash. This habitat type is suitable 
for even-aged management of most early 
successional species for fiber, wildlife habitat, or other 
purposes. The potential for white pine is good. Oak 
stands are common, and the potential for regeneration 
is good. Sugar maple, basswood, and ironwood grow 
in areas of this habitat type, but they do not grow well 
enough to compete successfully with oaks. The 
understory cover consists of large-leaved aster, 
hazelnut, brackenfern, ironwood, wild sarsaparilla, hog 
peanut, and maple-leaved viburnum. 

PAm—Pinus/Amphicarpa habitat type. The 
presumed climax overstory in areas of this habitat 
type is dominated by white pine, red maple, and red 
oak. This habitat type is suitable for even-aged 
management of all early successional species in the 
region. White pine is the most stable forest type and 
was the principal species in old-growth stands. 
Mixtures of oak also make up a high percentage of 
present stands. Management of mesic hardwoods is 
not recommended in areas of this habitat type. 
Understory vegetation consists primarily of 
hazelwood, brackenfern, large-leaved aster, hog 
peanut, raspberries, blackberries, low sweet 
blueberries, juneberry, and red maple. 

AAt—Acer/Athyrium habitat type. The presumed 
climax overstory in areas of this habitat type is 
dominated by sugar maple, basswood, white ash, red 
maple, and red oak. Although sugar maple 
reproduction is dominant in most current stands, oak 
regeneration also occurs. Oaks respond well where 
there are openings in the canopy. Maintaining a large 
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oak component in stands in areas of this habitat type 
is possible in spite of the dominance of sugar maple. 
Understory vegetation consists primarily of sugar 
maple, ironwood, hog peanut, hazelnut, large-leaved 
aster, and wild sarsaparilla. 

ACaCi—Acer/Caulophyllum-Circaea habitat type. 
The presumed climax overstory in areas of this habitat 
type is dominated by sugar maple, yellow birch, 
basswood, and white ash. Although sugar maple is the 
most shade-tolerant species, this competitive 
advantage does not appear to be sufficient for this 
species to dominate mature stands. Many current 
stands are dominated by other hardwood species, 
such as red oak, white oak, basswood, and red maple; 
sugar maple makes up only a small percentage of the 
composition in these stands. Therefore, this habitat 
type offers the best opportunity for management of 
northern hardwoods where species other than sugar 
maple can be favored. Understory vegetation consists 
primarily of sugar maple, ladyfern, large-leaved aster, 
Virginia waterleaf, maidenhair fern, and interrupted 
fern. 

QGCe—Quercus/Gaultheria-Ceanothus habitat 
type. The presumed climax overstory in areas of this 
habitat type is dominated by pin oak. This habitat type 
has extremely limited potential for forestry 
management. Jack pine appears to be the most 
suitable species in areas of this habitat type. Red pine 
and white pine seedlings and saplings occur, but they 
do not grow well. Pure or mixed stands of jack pine 
and pin oak are the most common cover type. 
Understory vegetation consists primarily of hazelnut, 
brackenfern, low sweet blueberries, bur oak and 
northern pin oak seedlings, and grasses and sedges. 


Windbreaks and Environmental 
Plantings 


Windbreaks protect livestock, buildings, and yards 
from wind and snow. They also protect fruit trees and 
gardens, and they furnish habitat for wildlife. Several 
rows of low- and high-growing broadleaf and 
coniferous trees and shrubs provide the most 
protection (fig. 8). 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field. The interval depends on the erodibility 
of the soil. Field windbreaks protect cropland and 
crops from wind, help to keep snow on the fields, and 
provide food and cover for wildlife. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
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Figure 8.—A windbreak of white spruce In an area of Chetek sandy loam, 0 to 2 percent slopes. Soil blowing is a hazard In some 
cultivated areas of sandy and loamy soils in Barron County. 


spaced. To ensure plant survival, a healthy planting 
stock of suitable species should be planted properly 
on a well prepared site and maintained in good 
condition. 

Table 10 shows the height that locally grown trees 
and shrubs are expected to reach in 20 years on 
various soils. The estimates in table 10 are based on 
measurements and observation of established 
plantings that have been given adequate care. They 
can be used as a guide in planning windbreaks and 
screens. Additional information on planning 
windbreaks and screens and planting and caring for 
trees and shrubs can be obtained from the local office 


of the Natural Resources Conservation Service, the 
Wisconsin Department of Natural Resources, or the 
Cooperative Extension Service or from a commercial 
nursery. 


Recreation 


The soils of the survey area are rated in table 11 
according to limitations that affect their suitability for 
recreation. The ratings are based on restrictive soil 
features, such as wetness, slope, and texture of the 
surface layer. Susceptibility to flooding is considered. 
Not considered in the ratings, but important in 
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evaluating a site, are the location and accessibility of 
the area, the size and shape of the area and its scenic 
quality, vegetation, access to water, potential water 
impoundment sites, and access to public sewer lines. 
The capacity of the soil to absorb septic tank effluent 
and the ability of the soil to support vegetation also are 
important. Soils that are subject to flooding are limited 
for recreational uses by the duration and intensity of 
flooding and the season when flooding occurs. In 
planning recreational facilities, onsite assessment of 
the height, duration, intensity, and frequency of 
flooding is essential. 

In table 11, the degree of soil limitation is expressed 
as slight, moderate, or severe. Slight means that soil 
properties are generally favorable and that limitations 
are minor and easily overcome. Moderate means that 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that 
soil properties are unfavorable and that limitations can 
be offset only by costly soil reclamation, special 
design, intensive maintenance, limited use, or a 
combination of these. 

The information in table 11 can be supplemented by 
other information in this survey, for example, 
interpretations for septic tank absorption fields in table 
14 and interpretations for dwellings without basements 
and for local roads and streets in table 13. 

Camp areas require site preparation, such as 
shaping and leveling the tent and parking areas, 
stabilizing roads and intensively used areas, and 
installing sanitary facilities and utility lines. Camp 
areas are subject to heavy foot traffic and some 
vehicular traffic. The best soils have mild slopes and 
are not wet or subject to flooding during the period of 
use. The surface has few or no stones or boulders, 
absorbs rainfall readily but remains firm, and is not 
dusty when dry. Strong slopes and stones or boulders 
can greatly increase the cost of constructing 
campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and 
parking areas. The best soils for picnic areas are firm 
when wet, are not dusty when dry, are not subject to 
flooding during the period of use, and do not have 
slopes or stones or boulders that increase the cost of 
shaping sites or of building access roads and parking 
areas. 

Playgrounds require soils that can withstand 
intensive foot traffic. The best soils are almost level 
and are not wet or subject to flooding during the 
season of use. The surface is free of stones and 
boulders, is firm after rains, and is not dusty when dry. 
If grading is needed, the depth of the soil over bedrock 
or a hardpan should be considered. 
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Paths and trails for hiking and horseback riding 
should require little or no cutting and filling. The best 
soils are not wet, are firm after rains, are not dusty 
when dry, and are not subject to flooding more than 
once a year during the period of use. They have 
moderate slopes and few or no stones or boulders on 
the surface. 

Golf fairways are subject to heavy foot traffic and 
some light vehicular traffic. Cutting or filling may be 
required. The best soils for use as golf fairways are 
firm when wet, are not dusty when dry, and are not 
subject to prolonged flooding during the period of use. 
They have moderate slopes and no stones or boulders 
on the surface. The suitability of the soil for tees or 
greens is not considered in rating the soils. 


Wildlife Habitat 


Thomas P. Thrall, biologist, Natural Resources Conservation 
Service, helped prepare this section. 


Soils affect the kind and amount of vegetation that 
is available to wildlife as food and cover. They also 
affect the construction of water impoundments. The 
kind and abundance of wildlife depend largely on the 
amount and distribution of food, cover, and water. 
Wildlife habitat can be created or improved by planting 
appropriate vegetation, by maintaining the existing 
plant cover, or by promoting the natural establishment 
of desirable plants. 

Barron County has a diversity of soils, topography, 
land uses, and natural plant communities, and thus it 
supports abundant and varied wildlife populations. 
Common wildlife species include those associated 
with the northern forests and with agricultural areas, 
The following paragraphs describe the kinds of wildlife 
and wildlife habitat in areas of the major soil 
associations in Barron County, which are described 
under the heading “General Soil Map Units.” 

Some of the associations in the county support 
mainly woodland vegetation. 

Associations 4, 9, and 11.—Areas of these 
associations are mostly forested. They support 
northern hardwoods, red oak, and aspen. They also 
include numerous lakes and associated wetlands, 
which are utilized by large numbers of waterfowl. 

Other common wildlife species are those normally 
associated with northern forests, including whitetail 
deer, black bear, coyote, gray squirrel, ruffed grouse, 
snowshoe hare, woodcock, raccoon, fisher, porcupine, 
otter, beaver, and a variety of resident and migratory 
songbirds. Osprey and bald eagle, which are 
endangered species, also are seen frequently in areas 
of these associations. 
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Associations 6, 8, and 10.—Areas of these 
associations support mostly upland forest vegetation. 
The main timber types include northern hardwoods, 
red oak, and aspen. Common wildlife species are 
whitetail deer, black bear, coyote, gray squirrel, ruffed 
grouse, raccoon, fisher, porcupine, and a variety of 
forest-interior songbirds. 

The rest of the associations are mostly used as 
cropland. They are intensively cropped in areas of the 
most suitable soils. The variety and numbers of wildlife 
are greatly influenced by the amount of woody cover 
and wetlands that remain in the areas of cropland. The 
common wildlife species in these areas include those 
normally associated with agricultural regions, including 
whitetail deer, red fox, cottontail rabbit, raccoon, 
skunk, red-tailed hawk, harrier, kestrel, gray squirrel, 
fox squirrel, a variety of waterfowl, and numerous 
songbirds that frequent open fields and small brushy 
areas. 

Association 1.—Areas of this association have large 
acreages of upland forest because of steep sandstone 
ridges. Thus, this association supports larger 
populations of wildlife species associated with the 
larger woodlots, including ruffed grouse, deer, and 
gray squirrel. 

Association 2—The flat areas of this association 
are farmed intensively, but small woodlots are 
scattered throughout. Also, some large tracts of 
woodland are in very steep areas in Stanley Township. 
Many lakes, streams, and associated wetlands in the 
Chetek area provide habitat for muskrat, mink, beaver, 
otter, waterfowl, and other wetland wildlife species. 
Some areas of remnant prairie are in Dovre Township. 

Association 3,—Areas of this association are 
cropped intensively. Seasonally flooded shallow basins 
were abundant before the soils were drained and 
cultivated. Important habitat is associated with strips of 
’ woodland that still exist along major drainageways. 
These areas provide important travel corridors for 
migratory songbirds, woodcock, raptors, and other 
woodland wildlife species. Red Cedar Lake and the 
Red Cedar River provide important feeding and 
nesting habitat for bald eagles and ospreys. 

Association 5.—Areas of this association consist of 
cropland intermixed with woodlots and wetlands. In 
addition to the wildlife species common to agricultural 
areas, this association supports ducks and other 
migratory birds in the shallow marshes south of 
Almena. 

Association 7—This association consists of 
cropland in areas that have previously been drained or 
that are dry enough for cultivation. It also includes 
numerous tracts of woodland and open wetlands, 
which provide important habitat for wildlife. Waterfowl, 
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open field passerines, such as meadowlarks, 
bobolinks, and savannah sparrows, and open country 
raptors, such as kestrels, harriers, and red-tailed 
hawks, are common in areas of this association. 

In table 12, the soils in Barron County are rated 
according to their potential for providing habitat for 
various kinds of wildlife. This information can be used 
in planning parks, wildlife refuges, nature study areas, 
and other developments for wildlife; in selecting soils 
that are suitable for establishing, improving, or 
maintaining specific elements of wildlife habitat; and in 
determining the intensity of management needed for 
each element of the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good indicates that the element 
or kind of habitat is easily established, improved, or 
maintained. Few or no limitations affect management, 
and satisfactory results can be expected. A rating of 
fair indicates that the element or kind of habitat can be 
established, improved, or maintained in most places. 
Moderately intensive management is required for 
satisfactory results. A rating of poor indicates that 
limitations are severe for the designated element or 
kind of habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor indicates 
that restrictions for the element or kind of habitat are 
very severe and that unsatisfactory results can be 
expected. Creating, improving, or maintaining habitat 
is impractical or impossible. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and 
seed-producing herbaceous plants. Soil properties 
and features that affect the growth of grain and seed 
crops are depth of the root zone, texture of the surface 
layer, available water capacity, wetness, slope, surface 
stoniness, and flooding. Soil temperature and soil 
moisture also are considerations. Examples of grain 
and seed crops are corn, wheat, oats, and barley. 

Grasses and legumes are domestic perennial 
grasses and herbaceous legumes. Soil properties and 
features that affect the growth of grasses and legumes 
are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, surface stoniness, 
flooding, and slope. Soil temperature and soil moisture 
also are considerations. Examples of grasses and 
legumes are timothy, bromegrass, clover, and alfalfa. 

Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds. Soil 
properties and features that affect the growth of these 
plants are depth of the root zone, texture of the 
surface layer, available water capacity, wetness, 
surface stoniness, and flooding. Soil ternperature and 
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soil moisture also are considerations. Examples of wild 
herbaceous plants are curly dock, goldenrod, 
smartweed, wheatgrass, and ragweed. 

Hardwood trees and woody understory produce 
nuts or other fruit, buds, catkins, twigs, bark, and 
foliage. Soil properties and features that affect the 
growth of hardwood trees and shrubs are depth of the 
root zone, available water capacity, and wetness. 
Examples of these plants are oak, poplar, cherry, 
apple, hawthorn, dogwood, hickory, blackberry, and 
blueberry. Examples of fruit-producing shrubs that are 
suitable for planting on soils rated good are dogwood, 
highbush cranberry, and crabapple. 

Coniferous plants furnish browse and seeds. Soil 
properties and features that affect the growth of 
coniferous trees, shrubs, and ground cover are depth 
of the root zone, available water capacity, and 
wetness, Examples of coniferous plants are pine, 
spruce, fir, cedar, and juniper. 

Wetland plants are annual and perennial wild 
herbaceous plants that grow on moist or wet sites. 
Submerged or floating aquatic plants are excluded. 
Soil properties and features affecting wetland plants 
are texture of the surface layer, wetness, reaction, 
slope, and surface stoniness. Examples of wetland 
plants are smartweed, wild millet, wildrice, cordgrass, 
rushes, sedges, and reeds, 

Shallow water areas have an average depth of less 
than 5 feet. Some are naturally wet areas. Others are 
created by dams, levees, or other water-control 
structures. Soil properties and features affecting 
shallow water areas are depth to bedrock, wetness, 
surface stoniness, slope, and permeability. Examples 
of shallow water areas are marshes, waterfowl feeding 
areas, and ponds (fig. 9). 

The habitat for various kinds of wildlife is described 
in the following paragraphs. 

Habitat for openiand wildlife consists of cropland, 
pasture, meadows, and areas that are overgrown with 
grasses, herbs, shrubs, and vines. These areas 
produce grain and seed crops, grasses and legumes, 
and wild herbaceous plants. Wildlife attracted to these 
areas include bobwhite quail, pheasant, meadowlark, 
field sparrow, cottontail, and red fox. 

Habitat for woodland wildlife consists of areas of 
deciduous and/or coniferous plants and associated 
grasses, legumes, and wild herbaceous plants. Wildlife 
attracted to these areas include wild turkey, ruffed 
grouse, woodcock, thrushes, woodpeckers, squirrels, 
gray fox, raccoon, deer, and bear. 

Habitat for wetiand wildlife consists of open, marshy 
or swampy shallow water areas. Some of the wildlife 
attracted to such areas are ducks, geese, herons, 
shore birds, muskrat, mink, and beaver. 
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Engineering 


This section provides information for planning land 
uses related to urban development and to water 
management. Soils are rated for various uses, and the 
most {limiting features are identified. Ratings are given 
for building site development, sanitary facilities, 
construction materials, and water management. The 
ratings are based on observed performance of the 
soils and on the estimated data and test data in the 
“Soil Properties” section. 

Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and 
construction. The information, however, has limitations. 
For example, estimates and other data generally apply 
only to that part of the soil within a depth of 5 or 6 feet. 
Because of the map scale, small areas of different 
soils may be included within the mapped areas of a 
specific soil. 

The information is not site specific and does not 
eliminate the need for onsite investigation of the soils 
or for testing and analysis by personnel experienced in 
the design and construction of engineering works. 

Government ordinances and regulations that 
restrict certain land uses or impose specific design 
criteria were not considered in preparing the 
information in this section. Local ordinances and 
regulations should be considered in planning, in site 
selection, and in design. 

Soil properties, site features, and observed 
performance were considered in determining the 
ratings in this section. During the fieldwork for this soil 
survey, determinations were made about grain-size 
distribution, liquid limit, plasticity index, soil reaction, 
depth to bedrock, hardness of bedrock within 5 or 6 
feet of the surface, soil wetness, depth to a seasonal 
high water table, slope, likelihood of flooding, natural 
soil structure aggregation, and soil density. Data were 
collected about kinds of clay minerals, mineralogy of 
the sand and silt fractions, and the kinds of adsorbed 
cations. Estimates were made for erodibility, 
permeability, corrosivity, shrink-swell potential, 
available water capacity, and other behavioral 
characteristics affecting engineering uses. 

This information can be used to evaluate the 
potential of areas for residential, commercial, 
industrial, and recreational uses; make preliminary 
estimates of construction conditions; evaluate 
alternative routes for roads, streets, highways, 
pipelines, and underground cables; evaluate 
alternative sites for sanitary landfills, septic tank 
absorption fields, and sewage lagoons; plan detailed 
onsite investigations of soils and geology; locate 
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Figure 9.—A wildlife pond in an area of Seelyeville and Cathro mucks, 0 to 1 percent slopes. Areas of shallow water in Barron 
County provide important habitat for ducks, whitetail deer, muskrats, and many songbirds. 


potential sources of gravel, sand, earthfill, and topsoil; 
plan drainage systems, irrigation systems, ponds, 
terraces, and other structures for soil and water 
conservation; and predict performance of proposed 
small structures and pavements by comparing the 
performance of existing similar structures on the same 
or similar soils. 

The information in the tables, along with the soil 
maps, the soil descriptions, and other data provided in 
this survey, can be used to make additional 
interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 


Building Site Development 


Table 13 shows the degree and kind of soil 
limitations that affect shallow excavations, dwellings 
with and without basements, small commercial 
buildings, local roads and streets, and lawns and 
landscaping. The limitations are considered s/ight if 
soil properties and site features are generally 
favorable for the indicated use and limitations are 
minor and easily overcome; moderate if soil properties 
or site features are not favorable for the indicated use 
and special planning, design, or maintenance is 
needed to overcome or minimize the limitations; and 
severe if soil properties or site features are so 
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unfavorable or so difficult to overcome that special 
design, significant increases in construction costs, and 
possibly increased maintenance are required. Special 
feasibility studies may be required where the soil 
limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, or other purposes. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. The ease of 
digging, filling, and compacting is affected by the depth 
to bedrock or a very firm dense layer, stone content, 
soil texture, and slope. The time of the year that 
excavations can be made is affected by the depth ta a 
seasonal high water table and the susceptibility of the 
soil to flooding. The resistance of the excavation walls 
or banks to sloughing or caving is affected by soil 
texture and depth to the water table. 

Dwellings and small commercial buildings are 
structures built on shallow foundations on undisturbed 
soil. The load limit is the same as that for single-family 
dwellings no higher than three stories. Ratings are 
made for small commercial buildings without 
basements, for dwellings with basements, and for 
dwellings without basements. The ratings are based 
on soil properties, site features, and observed 
performance of the soils. A high water table, flooding, 
shrinking and swelling, and organic layers can cause 
the movement of footings. A high water table, depth to 
bedrock, large stones, slope, and flooding affect the 
ease of excavation and construction. Landscaping and 
grading that require cuts and fills of more than 5 or 6 
feet are not considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. 
They have a subgrade of cut or fill soil material; a base 
of gravel, crushed rock, or stabilized soil material; and 
a flexible or rigid surface. Cuts and fills are generally 
limited to less than 6 feet. The ratings are based on 
soil properties, site features, and observed 
performance of the soils. Depth to bedrock, a high 
water table, flooding, large stones, and slope affect the 
ease of excavating and grading. Soil strength (as 
inferred from the engineering classification of the soil), 
shrink-swell potential, frost action potential, and depth 
to a high water table affect the traffic-supporting 
capacity. 

Lawns and landscaping require soils on which turf 
and ornamental trees and shrubs can be established 
and maintained. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Soil reaction, a high water table, depth to 
bedrock, and the available water capacity in the upper 
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40 inches affect plant growth. Flooding, wetness, 
slope, stoniness, and the amount of sand, clay, or 
organic matter in the surface layer affect trafficability 
after vegetation is established. 


Sanitary Facilities 


Table 14 shows the degree and kind of soil 
limitations that affect septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The limitations 
are considered slight if soil properties and site features 
are generally favorable for the indicated use and 
limitations are minor and easily overcome; moderate if 
soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are 
required. 

The table also shows the suitability of the soils for 
use as daily cover for landfill. A rating of good 
indicates that soil properties and site features are 
favorable for the use and good performance and low 
maintenance can be expected; fair indicates that soil 
properties and site features are moderately favorable 
for the use and one or more soil properties or site 
features make the soil less desirable than the soils 
rated good; and poor indicates that one or more soil 
properties or site features are unfavorable for the use 
and overcoming the unfavorable properties requires 
special design, extra maintenance, or costly alteration. 

Septic tank absorption fields are areas in which 
effluent from a septic tank is distributed into the soil 
through subsurface tiles or perforated pipe. Only that 
part of the soil between depths of 24 and 72 inches is 
evaluated. The ratings are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, a high water table, depth to bedrock, and 
flooding affect absorption of the effluent. Large stones 
and bedrock interfere with installation. 

Unsatisfactory performance of septic tank 
absorption fields, including excessively slow 
absorption of effluent, surfacing of effluent, and hillside 
seepage, can affect public health. Ground water can 
be polluted if highly permeable sand and gravel or 
fractured bedrock is less than 4 feet below the base of 
the absorption field, if slope is excessive, or if the 
water table is near the surface. There must be 
unsaturated soil material beneath the absorption field 
to filter the effluent effectively. Many local ordinances 
require that this material be of a certain thickness. 
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Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the 
solid and liquid wastes. Lagoons should have a nearly 
level floor surrounded by cut slopes or embankments 
of compacted soil. Lagoons generally are designed to 
hold the sewage within a depth of 2 to 5 feet. Nearly 
impervious soil material for the lagoon floor and sides 
is required to minimize seepage and contamination of 
ground water. 

The table gives ratings for the natural soil that 
makes up the lagoon floor. The surface layer and, 
generally, 1 or 2 feet of soil material below the surface 
layer are excavated to provide material for the 
embankments. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Considered in the ratings are slope, 
permeability, a high water table, depth to bedrock, 
flooding, large stones, and content of organic matter. 

Excessive seepage resulting from rapid 
permeability in the soil or a water table that is high 
enough to raise the level of sewage in the lagoon 
causes a lagoon to function unsatisfactorily. Pollution 
results if seepage is excessive or if floodwater 
overtops the lagoon. A high content of organic matter 
is detrimental to proper functioning of the lagoon 
because it inhibits aerobic activity. Slope and bedrock 
can cause consiruction problems, and large stones 
can hinder compaction of the lagoon floor. 

Sanitary landfills are areas where solid waste is 
disposed of by burying it in soil. There are two types of 
landfiltrench and area. In a trench landfill, the waste 
is placed in a trench. It is spread, compacted, and 
covered daily with a thin layer of soil excavated at the 
site. In an area landfill, the waste is placed in 
successive layers on the surface of the soil. The waste 
is spread, compacted, and covered daily with a thin 
layer of soil from a source away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground- 
water pollution. Ease of excavation and revegetation 
should be considered. 

The ratings in the table are based on soil 
properties, site features, and observed performance of 
the soils. Permeability, depth to bedrock, a high water 
table, slope, and flooding affect both types of landfill. 
Texture, stones and boulders, highly organic layers, 
and soil reaction affect trench landfills. Unless 
otherwise stated, the ratings apply only to that part of 
the soil within a depth of about 6 feet. For deeper 
trenches, a limitation rated slight or moderate may not 
be valid. Onsite investigation is needed. 

Daily cover for landfillis the soil material that is 
used to cover compacted solid waste in an area 
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sanitary landfill. The soil material is obtained offsite, 
transported to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that 
are free of large stones or excess gravel are the best 
cover for a landfill. Clayey soils are sticky or cloddy 
and are difficult to spread; sandy soils are subject to 
soil blowing. 

After soil material has been removed, the soil 
material remaining in the borrow area must be thick 
enough over bedrock or the water table to permit 
revegetation. The soil material used as the final cover 
for a landfill! should be suitable for plants. The surface 
layer generally has the best workability, more organic 
matter, and the best potential for plants. Material from 
the surface layer should be stockpiled for use as the 
final cover. 


Construction Materials 


Table 15 gives information about the soils as a 
source of roadfill, sand, gravel, and topsoil. The soils 
are rated good, fair, or poor as a source of roadfill and 
topsoil. They are rated as a probable or improbable 
source of sand and gravel. The ratings are based on 
soil properties and site features that affect the removal 
of the soil and its use as construction material. Normal 
compaction, minor processing, and other standard 
construction practices are assumed. Each soil is 
evaluated to a depth of 5 or 6 feet. 

Roadiillis soil material that is excavated in one 
place and used in road embankments in another 
place. In this table, the soils are rated as a source of 
roadfill for low embankments, generally less than 6 
feet high and less exacting in design than higher 
embankments. 

The ratings are for the soil material below the 
surface layer to a depth of 5 or 6 feet. It is assumed 
that soil layers will be mixed during excavating and 
spreading. Many soils have layers of contrasting 
suitability within their profile. The table showing 
engineering index properties provides detailed 
information about each soil layer. This information can 
help to determine the suitability of each layer for use 
as roadfill. The performance of soil after it is stabilized 
with lime or cement is not considered in the ratings. 

The ratings are based on soil properties, site 
features, and observed performance of the soils. The 
thickness of suitable material is a major consideration. 
The ease of excavation is affected by large stones, a 
high water table, and slope. How well the soil performs 
in place after it has been compacted and drained is 
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determined by its strength (as inferred from the 
engineering classification of the soil) and shrink-swell 
potential. 

Soils rated good contain significant amounts of 
sand or gravel or both. They have at least 5 feet of 
suitable material, a low shrink-swell potential, few 
cobbles and stones, and slopes of 15 percent or less. 
Depth to the water table is more than 3 feet. Soils 
rated fair are more than 35 percent silt- and clay-sized 
particles and have a plasticity index of less than 10. 
They have a moderate shrink-swell potential, slopes of 
15 to 25 percent, or many stones. Depth to the water 
table is 1 to 3 feet. Soils rated poor have a plasticity 
index of more than 10, a high shrink-swell potential, 
many stones, or slopes of more than 25 percent. They 
are wet and have a water table at a depth of less than 
1 foot. They may have layers of suitable material, but 
the material is less than 3 feet thick. 

Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. They 
are used in many kinds of construction. Specifications 
for each use vary widely. In table 15, only the 
probability of finding material in suitable quantity is 
evaluated. The suitability of the material for specific 
purposes is not evaluated, nor are factors that affect 
excavation of the material. 

The properties used to evaluate the soil as a source 
of sand or gravel are gradation of grain sizes (as 
indicated by the engineering classification of the soil), 
the thickness of suitable material, and the content of 
rock fragments. Kinds of rock, acidity, and stratification 
are given in the soil series descriptions. Gradation of 
grain sizes is given in the table on engineering index 
properties. 

A soil rated as a probable source has a layer of 
clean sand or gravel or a layer of sand or gravel that is 
up to 12 percent silty fines. This material must be at 
least 3 feet thick and less than 50 percent, by weight, 
large stones. All other soils are rated as an improbable 
source. Coarse fragments of soft bedrock, such as 
shale and siltstone, are not considered to be sand and 
gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 
inches of a soil is evaluated for use as topsoil. Also 
evaluated is the reclamation potential of the borrow 
area. 

Plant growth is affected by toxic material and by 
such properties as soil reaction, available water 
capacity, and fertility. The ease of excavating, loading, 
and spreading is affected by rock fragments, slope, a 
water table, soil texture, and thickness of suitable 
material. Reclamation of the borrow area is affected by 
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slope, a water table, rock fragments, bedrock, and 
toxic material. 

Soils rated good have friable, loamy material to a 
depth of at least 40 inches. They are free of stones 
and cobbles, have little or no gravel, and have slopes 
of less than 8 percent. They are naturally fertile or 
respond well to fertilizer and are not so wet that 
excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that 
have a relatively high content of clay, soils that have 
only 20 to 40 inches of suitable material, soils that 
have an appreciable amount of gravel or stones, or 
soils that have slopes of 8 to 15 percent. The soils are 
not so wet that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large 
amount of gravel or stones, have slopes of more than 
15 percent, or have a seasonal high water table at or 
near the surface. 

The surface layer of most soils is generally 
preferred for topsoil because of its organic matter 
content. Organic matter greatly increases the 
absorption and retention of moisture and nutrients for 
plant growth. 


Water Management 


Table 16 gives information on the soil properties 
and site features that affect water management. The 
degree and kind of soil limitations are given for pond 
reservoir areas and for embankments, dikes, and 
levees. The limitations are considered slight if soil 
properties and site features are generally favorable for 
the indicated use and limitations are minor and are 
easily overcome; moderate if soil properties or site 
features are not favorable for the indicated use and 
special planning, design, or maintenance is needed to 
overcome or minimize the limitations; and severe if soil 
properties or site features are so unfavorable or so 
difficult to overcome that special design, significant 
increase in construction costs, and possibly increased 
maintenance are required. 

This table also gives for each soil the restrictive 
features that affect drainage, irrigation, terraces and 
diversions, and grassed waterways. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
seepage potential in the upper 60 inches. The 
seepage potential is determined by the permeability of 
the soil and the depth to fractured bedrock or other 
permeable material. Excessive slope can affect the 
storage capacity of the reservoir area. 

Embankments, dikes, and levees are raised 
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structures of soil material, generally less than 20 feet 
high, constructed to impound water or to protect land 
against overflow. In this table, the soils are rated as a 
source of material for embankment fill. The ratings 
apply to the soil material below the surface layer to a 
depth of about 5 feet. It is assumed that soil layers will 
be uniformly mixed and compacted during 
construction. 

The ratings do not indicate the ability of the natural 
soil to support an embankment. Soil properties to a 
depth even greater than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to 
determine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable 
compaction characteristics. Unfavorable features 
include less than 5 feet of suitable material and a high 
content of stones or boulders or organic matter. A high 
water table affects the amount of usable material. It 
also affects trafficability. 

Drainage is the removal of excess surface and 
subsurface water from the soil. How easily and 
effectively the soil is drained depends on the depth to 
bedrock or to other layers that affect the rate of water 
movement; permeability; depth to a high water table or 
depth of standing water if the soil is subject to ponding; 
slope; susceptibility to flooding; subsidence of organic 
layers; and the potential for frost action. Excavating 
and grading and the stability of ditchbanks are affected 
by depth to bedrock, large stones, slope, and the 
hazard of cutbanks caving. The productivity of the soil 


after drainage is adversely affected by extreme acidity 
or by toxic substances in the root zone. Availability of 
drainage outlets is not considered in the ratings. 

Irrigation is the controlled application of water to 
supplement rainfall and support plant growth. The 
design and management of an irrigation system are 
affected by depth to the water table, the need for 
drainage, flooding, available water capacity, intake 
rate, permeability, erosion hazard, and slope. The 
construction of a system is affected by large stones 
and depth to bedrock. The performance of a system is 
affected by the depth of the root zone and by soil 
reaction. 

Terraces and diversions are embankments or a 
combination of channels and ridges constructed 
across a slope to control erosion and conserve 
moisture by intercepting runoff. Slope, wetness, large 
stones, and depth to bedrock affect the construction of 
terraces and diversions. A restricted rooting depth, a 
severe hazard of soil blowing or water erosion, an 
excessively coarse texture, and restricted permeability 
adversely affect maintenance. 

Grassed waterways are natural or constructed 
channels, generally broad and shallow, that conduct 
surface water to outlets at a nonerosive velocity. Large 
stones, wetness, slope, and depth to bedrock affect 
the construction of grassed waterways. A hazard of 
soil blowing, low available water capacity, restricted 
rooting depth, toxic substances, and restricted 
permeability adversely affect the growth and 
maintenance of the grass after construction. 


Soil Properties 
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Data relating to soil properties are collected during 
the course of the soil survey. The data and the 
estimates of soil and water features, listed in tables, 
are explained on the following pages. 

Soil properties are determined by field examination 
of the soils and by laboratory index testing of some 
benchmark soils. Established standard procedures are 
followed. During the survey, many shallow borings are 
made and examined to identify and classify the soils 
and to delineate them on the soil maps. Samples are 
taken from some typical profiles and tested in the 
laboratory to determine grain-size distribution, 
plasticity, and compaction characteristics. These 
results are reported in table 20. 

Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be 
estimated accurately by field observation, and help to 
characterize key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and 
Atterberg limits, the engineering classification, and the 
physical and chemical properties of the major layers of 
each soil, Pertinent soil and water features also are 
given. 


Engineering Index Properties 


Table 17 gives estimates of the engineering 
classification and of the range of index properties for 
the major layers of each soil in the survey area. Most 
soils have layers of contrasting properties within the 
upper 5 or 6 feet. 

Depth to the upper and lower boundaries of each 
layer is indicated. The range in depth and information 
on other properties of each layer are given for each 
soil series under the heading “Soil Series and Their 
Morphology.’ 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are 
defined according to percentages of sand, silt, and 
clay in the fraction of the soil that is less than 2 
millimeters in diameter (fig. 10). “Loam,” for example, is 


soil that is 7 to 27 percent clay, 28 to 50 percent silt, 
and less than 52 percent sand. If the content of 
particles coarser than sand is as much as about 15 
percent, an appropriate modifier is added, for 
example, “gravelly.” Textural terms are defined in the 
Glossary. 

Classification of the soils is determined according to 
the Unified soil classification system (ASTM, 1993) 
and the system adopted by the American Association 
of State Highway and Transportation Officials 
(AASHTO, 1986). 

The Unified system classifies soils according to 
properties that affect their use as construction 
material. Soils are classified according to grain-size 
distribution of the fraction less than 3 inches in 
diameter and according to plasticity index, liquid limit, 
and organic matter content. Sandy and gravelly soils 
are identified as GW, GP, GM, GC, SW, SP, SM, and 
SC; silty and clayey soils as ML, CL, OL, MH, CH, and 
OH; and highly organic soils as PT. Soils exhibiting 
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Figure 10.—Percentages of clay, silt, and sand in the basic 
USDA soil textural classes. 
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engineering properties of two groups can have a dual 
classification, for example, CL-ML. 

The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral 
soil that is less than 3 inches in diameter is classified 
in one of seven groups from A-1 through A-7 on the 
basis of grain-size distribution, liquid limit, and 
plasticity index. Soils in group A-1 are coarse grained 
and low in content of fines (silt and clay). At the other 
extreme, soils in group A-7 are fine grained. Highly 
organic soils are classified in group A-8 on the basis of 
visual inspection. 

\f laboratory data are available, the A-1, A-2, and A- 
7 groups are further classified as A-1-a, A-1-b, A-2-4, 
A-2-5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional 
refinement, the suitability of a soil as subgrade 
material can be indicated by a group index number. 
Group index numbers range from 0 for the best 
subgrade material to 20 or higher for the poorest. The 
AASHTO classification for soils tested, with group 
index numbers in parentheses, is given in table 20. 

Rock fragments larger than 10 inches in diameter 
and 3 to 10 inches in diameter are indicated as a 
percentage of the total soil on a dry-weight basis. The 
percentages are estimates determined mainly by 
converting volume percentage in the field to weight 
percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an ovendry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area 
and in nearby areas and on estimates made in the 
field. 

Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
estimates are based on test data from the survey area 
or from nearby areas and on field examination. 

The estimates of grain-size distribution are 
generally rounded to the nearest 5 percent. Thus, if 
the ranges of gradation extend a marginal amount (1 
or 2 percentage points) across classification 
boundaries, the classification in the marginal zone is 
omitted in the table. 


Physical and Chemical Properties 


Table 18 shows estimates of some characteristics 
and features that affect soil behavior. These estimates 
are given for the major layers of each soil in the survey 
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area. The estimates are based on field observations 
and on test data for these and similar soils. 

Depth to the upper and lower boundaries of each 
layer is indicated. 

Clay as a soil separate consists of mineral soil 
particles that are less than 0.002 millimeter in 
diameter. In the table, the estimated clay content of 
each major soil layer is given as a percentage, by 
weight, of the soil material that is less than 2 
millimeters in diameter. 

The amount and kind of clay greatly affect the 
fertility and physical condition of the soil. They 
determine the ability of the soil to adsorb cations and 
to retain moisture. They influence shrink-swell 
potential, permeability, plasticity, the ease of soil 
dispersion, and other soil properties. The amount and 
kind of clay in a soil also affect tillage and earthmoving 
operations. 

Moist bulk density is the weight of soil (ovendry) per 
unit volume. Volume is measured when the soil is at 
field moisture capacity, that is, the moisture content at 
‘/s-bar moisture tension. Weight is determined after the 
soil is dried at 105 degrees C. In table 18, the 
estimated moist bulk density of each major soil 
horizon is expressed in grams per cubic centimeter of 
soil materia! that is less than 2 millimeters in diameter. 
Bulk density data are used to compute shrink-swell 
potential, available water capacity, total pore space, 
and other soi! properties. The moist bulk density of a 
soil indicates the pore space available for water and 
roots. A bulk density of more than 1.6 can restrict 
water storage and root penetration. Moist bulk density 
is influenced by texture, kind of clay, content of organic 
matter, and soil structure. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of 
downward movement of water when the soil is 
saturated. They are based on soil characteristics 
observed in the field, particularly structure, porosity, 
and texture. Permeability is considered in the design of 
soil drainage systems and septic tank absorption 
fields. 

Available water capacity refers to the quantity of 
water that the soil is capable of storing for use by 
plants. The capacity for water storage is given in 
inches of water per inch of soil for each major soil 
layer. The capacity varies, depending on soil 
properties that affect retention of water and depth of 
the root zone. The most important properties are the 
content of organic matter, soil texture, bulk density, 
and soil structure. Available water capacity is an 
important factor in the choice of plants or crops to be 
grown and in the design and management of irrigation 
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systems. Available water capacity is not an estimate of 
the quantity of water actually available to plants at any 
given time. 

Soil reaction is a measure of acidity or alkalinity and 
is expressed as a range in pH values. The range in pH 
of each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory 
analyses. Soil reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
fertility and stabilization, and in determining the risk of 
corrosion. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of 
clay minerals with water and varies with the amount 
and type of clay minerals in the soit. The size of the 
load on the soil and the magnitude of the change in 
soi] moisture content influence the amount of swelling 
of soils in place. Laboratory measurements of swelling 
of undisturbed clods were made for many soils. For 
others, swelling was estimated on the basis of the kind 
and amount of clay minerals in the soil and on the 
basis of measurements of similar soils. 

If the shrink-swell potential is rated moderate to 
very high, shrinking and swelling can cause damage 
to buildings, roads, and other structures. Special 
design is often needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
classes are /ow, a change of less than 3 percent; 
moderate, 3 to 6 percent; high, more than 6 percent; 
and very high, greater than 9 percent. 

Erosion factor K indicates the susceptibility of a soil 
to sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Equation 
(USLE) to predict the average annual rate of soil loss 
by sheet and rill erosion in tons per acre per year. The 
estimates are based primarily on percentage of silt, 
sand, and organic matter (up to 4 percent) and on soil 
structure and permeability. Values of K range from 
0.02 to 0.64. Other factors being equal, the higher the 
value, the more susceptible the soil is to sheet and rill 
erosion by water. 

Erosion factor Tis an estimate of the maximum 
average annual rate of soil erosion by wind or water 
that can occur without affecting crop productivity over 
a sustained period. The rate is in tons per acre per 
year. 

Wind erodibility groups are made up of soils that 
have similar properties affecting their resistance to soil 
blowing in cultivated areas. The groups indicate the 
susceptibility to soil blowing. The soils assigned to 
group 1 are the most susceptible to soil blowing, and 


115 


those assigned to group 8 are the least susceptible. 
The groups are as follows: 

1. Coarse sands, sands, fine sands, and very fine 
sands. 

2. Loamy coarse sands, loamy sands, loamy fine 
sands, loamy very fine sands, ash material, and sapric 
soi! material. 

3. Coarse sandy loams, sandy loams, fine sandy 
loams, and very fine sandy loams. 

4L. Calcareous loams, silt loams, clay loams, and 
silty clay loams. 

4. Clays, silty clays, noncalcareous clay loams, 
and silty clay loams that are more than 35 percent 
clay. 

5. Noncalcareous loams and silt loams that are 
less than 20 percent clay and sandy clay loams, sandy 
clays, and hemic soil material. 

6. Noncalcareous loams and silt loams that are 
more than 20 percent clay and noncalcareous clay 
loams that are less than 35 percent clay. 

7. Silts, noncalcareous silty clay loams that are 
less than 35 percent clay, and fibric soil material. 

8. Soils that are not subject to soil blowing 
because of coarse fragments on the surface or 
because of surface wetness. 

Organic maiter is the plant and animal residue in 
the soil at various stages of decomposition. In table 
18; the estimated content of organic matter is 
expressed as a percentage, by weight, of the soil 
material that is less than 2 millimeters in diameter. 

The content of organic matter in a soil can be 
maintained or increased by returning crop residue to 
the soil. Organic matter affects the available water 
capacity, infiltration rate, and tilth. It is a source of 
nitrogen and other nutrients for crops. 


Soil and Water Features 


Table 19 gives estimates of various soil and water 
features. The estimates are used in land use planning 
that involves engineering considerations. 

Hydrologic soil groups are based on estimates of 
runoff potential. Soils are assigned to one of four 
groups according to the rate of water infiltration when 
the soils are not protected by vegetation, are 
thoroughly wet, and receive precipitation from long- 
duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low 
runoff potential) when thoroughly wet. These consist 
mainly of deep, well drained to excessively drained 
sands or gravelly sands. These soils have a high rate 
of water transmission. 

Group B. Soils having a moderate infiltration rate 
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when thoroughly wet. These consist chiefly of 
moderately deep or deep, moderately well drained or 
well drained soils that have moderately fine texture to 
moderately coarse texture. These soils have a 
moderate rate of water transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water 
or soils of moderately fine texture or fine texture. 
These soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate 
(high runoff potential) when thoroughly wet. These 
consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that 
have a claypan or clay layer at or near the surface, 
and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water 
transmission. 

If a soil is assigned to two hydrologic groups in the 
table, the first letter is for drained areas and the 
second is for undrained areas. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams or by runoff from 
adjacent slopes. Water standing for short periods after 
rainfall or snowmelt is not considered flooding, and 
water standing in swamps and marshes is considered 
ponding rather than flooding. 

The table gives the frequency and duration of 
flooding and the time of year when flooding is most 
likely. 

Frequency, duration, and probable dates of 
occurrence are estimated. Frequency is expressed as 
none, rare, occasional, and frequent. None means that 
flooding is not probable; rare that it is unlikely but 
possible under unusual weather conditions (the 
chance of flooding is nearly 0 percent to 5 percent in 
any year); occasional that it occurs, on the average, 
once or less in 2 years (the chance of flooding is 5 to 
50 percent in any year); and frequent that it occurs, on 
the average, more than once in 2 years (the chance of 
flooding is more than 50 percent in any year). Duration 
is expressed as very brief if less than 2 days, briefif 2 
to 7 days, long if 7 days to 1 month, and very /ong if 
more than 1 month. Probable dates are expressed in 
months. About two-thirds to three-fourths of all flooding 
occurs during the stated period. 

The information is based on evidence in the soil 
profile, namely thin strata of gravel, sand, silt, or clay 
deposited by floodwater; irregular decrease in organic 
matter content with increasing depth; and little or no 
horizon development. 

Also considered are local information about the 
extent and levels of flooding and the relation of each 
soil on the landscape to historic floods. Information on 
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the extent of flooding based on soil data is less 
specific than that provided by detailed engineering 
surveys that delineate flood-prone areas at specific 
flood frequency levels. 

High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The estimates 
are based mainly on observations of the water table at 
selected sites and on the evidence of a saturated 
zone, namely grayish colors or mottles (redoximorphic 
features) in the soil. Indicated in the table are depth to 
the seasonal high water table, the kind of water table, 
and the months of the year that the water table 
commonly is high. A water table that is seasonally high 
for less than 1 month is not indicated in the table. 

An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. A 
perched water table is water standing above an 
unsaturated zone. In places an upper, or perched, 
water table is separated from a lower one by a dry 
zone. 

Two numbers in the column showing depth to the 
water table indicate the normal range in depth toa 
saturated zone. Depth is given to the nearest half foot. 
The first numeral in the range indicates the highest 
water level. A plus sign preceding the range in depth 
indicates that the water table is above the surface of 
the soil. “More than 6.0” indicates that the water table 
is below a depth of 6 feet or that it is within a depth of 
6 feet for less than a month. 

Depth to bedrock is given if bedrock is within a 
depth of 5 feet. The depth is based on many soil 
borings and on observations during soil mapping. The 
rock is either soft or hard. lf the rock is soft or 
fractured, excavations can be made with trenching 
machines, backhoes, or small rippers. If the rock is 
hard or massive, blasting or special equipment 
generally is needed for excavation. 

Subsidence is the settlement of organic soils or of 
saturated mineral soils of very low density. Subsidence 
generally results from either desiccation and 
shrinkage or oxidation of organic material, or both, 
following drainage. Subsidence takes place gradually, 
usually over a period of several years. The table shows 
the expected total subsidence, which usually is a 
result of drainage and oxidation. 

Potential frost action is the likelihood of upward or 
lateral expansion of the soi! caused by the formation of 
segregated ice lenses (frost heave) and the 
subsequent collapse of the soil and loss of strength on 
thawing. Frost action occurs when moisture moves 
into the freezing zone of the soil. Temperature, texture, 
density, permeability, content of organic matter, and 
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depth to the water table are the most important factors 
considered in evaluating the potential for frost action. It 
is assumed that the soil is not insulated by vegetation 
or snow and is not artificially drained. Silty and highly 
structured, clayey soils that have a high water table in 
winter are the most susceptible to frost action. Well 
drained, very gravelly, or very sandy soils are the least 
susceptible. Frost heave and low soil strength during 
thawing cause damage mainly to pavements and other 
rigid structures. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel! is related to such factors 
as soil moisture, particle-size distribution, acidity, and 
electrical conductivity of the soil. The rate of corrosion 
of concrete is based mainly on the sulfate and sodium 
content, texture, moisture content, and acidity of the 
soil. Special site examination and design may be 
needed if the combination of factors results in a severe 
hazard of corrosion. The steel in installations that 
intersect soil boundaries or soil layers is more 
susceptible to corrosion than steel in installations that 
are entirely within one kind of soil or within one soil 
layer. 

For uncoated steel, the risk of corrosion, expressed 
as low, moderate, or high, is based on soil drainage 


117 


class, total acidity, electrical resistivity near field 
capacity, and electrical conductivity of the saturation 
extract. 

For concrete, the risk of corrosion also is expressed 
as low, moderate, or high. It is based on soil texture, 
acidity, and amount of sulfates in the saturation 
extract. 


Engineering Index Test Data 


Table 20 shows laboratory test data for several 
pedons sampled at carefully selected sites in the 
survey area. The pedons are representative of the 
series described in the section “Soil Series and Their 
Morphology.’ The soil samples were tested by the 
Wisconsin Department of Transportation, Division of 
Highways and Transportation Facilities. 

The testing methods generally are those of the 
American Association of State Highway and 
Transportation Officials (AASHTO) or the American 
Society for Testing and Materials (ASTM). 

The tests and methods are Mechanical analysis—T 
88 (AASHTO), D 422 (ASTM), D 2217 (ASTM); Liquid 
limit—T 89 (AASHTO), D 4318 (ASTM); Plasticity 
index—T 90 (AASHTO), D 4318 (ASTM); AASHTO 
classification—M 145 (AASHTO), D 3282 (ASTM); and 
Unified classification—D 2487 (ASTM). 
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Classification of the Soils 


The system of soil classification used by the 
National Cooperative Soil Survey has six categories 
(USDA, 1999). Beginning with the broadest, these 
categories are the order, suborder, great group, 
subgroup, family, and series. Classification is based on 
soil properties observed in the field or inferred from 
those observations or from laboratory measurements. 
Table 21 shows the classification of the soils in the 
survey area. The categories are defined in the 
following paragraphs. 

ORDER. ‘Twelve soil orders are recognized. The 
differences among orders reflect the dominant soil- 
forming processes and the degree of soil formation. 
Each order is identified by a word ending in sol. An 
example is Alfisol. 

SUBORDER. Each order is divided into suborders 
primarily on the basis of properties that influence soil 
genesis and are important to plant growth or 
properties that reflect the most important variables 
within the orders. The last syllable in the name of a 
suborder indicates the order. An example is Boralf 
(Bor, meaning cool, plus aif, from Alfisol). 

GREAT GROUP. Each suborder is divided into 
great groups on the basis of close similarities in kind, 
arrangement, and degree of development of 
pedogenic horizons; soil moisture and temperature 
regimes; type of saturation; and base status. Each 
great group is identified by the name of a suborder 
and by a prefix that indicates a property of the soil. An 
example is Glossoboralfs (Gloss, meaning tongued, 
plus boraif, the suborder of the Alfisols that are in cool 
climates). 

SUBGROUP. Each great group has a typic 
subgroup. Other subgroups are intergrades or 
extragrades. The typic subgroup is the central concept 
of the great group; it is not necessarily the most 
extensive. Intergrades are transitions to other orders, 
suborders, or great groups. Extragrades have some 
properties that are not representative of the great 
group but do not indicate transitions to any other 
taxonomic class. Each subgroup is identified by one or 
more adjectives preceding the name of the great 
group. An example is Eutric Glossoboralfs. 

FAMILY. Families are established within a 


subgroup on the basis of physical and chemical 
properties and other characteristics that affect 
management. Generally, the properties are those of 
horizons below plow depth where there is much 
biological activity. Among the properties and 
characteristics considered are particle size, mineral 
content, soil temperature regime, soil depth, and 
reaction. A family name consists of the name of a 
subgroup preceded by terms that indicate soil 
properties. An example is coarse-loamy, mixed Eutric 
Glossoboralfs. 

SERIES. The series consists of soils within a 
family that have horizons similar in color, texture, 
structure, reaction, consistence, mineral and chemical 
composition, and arrangement in the profile. 


Soil Series and Their Morphology 


In this section, each soil series recognized in the 
survey area is described. Characteristics of the soil 
and the material in which it formed are identified for 
each series. A pedon, a small three-dimensional area 
of soil, that is typical of the series in the survey area is 
described. The detailed description of each soil 
horizon follows standards in the “Soil Survey Manual” 
(USDA, 1993). Many of the technical terms used in the 
descriptions are defined in “Soil Taxonomy” (USDA, 
1999). Unless otherwise indicated, colors in the 
descriptions are for moist soil. Following the pedon 
description is the range of important characteristics of 
the soils in the series. 

The map units of each soil series are described in 
the section “Detailed Soil Map Units.” 


Adolph Series 


The Adolph series consists of very poorly drained 
soils on ground moraines. These soils are moderately 
deep or deep to dense till. They formed in silty 
alluvium and in the underlying dense sandy loam 
glacial till. Permeability is moderate in the subsoil and 
very slow in the substratum. Slope ranges from 0 to 2 
percent. 
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Typical pedon of Adolph silt loam, 0 to 2 percent 
slopes, 1,740 feet north and 2,140 feet east of the 
southwest corner of sec. 33, T.34.N., R. 10 W. 


A—O to 13 inches; black (10YR 2/1) silt loam, very 
dark gray (10YR 3/1) dry; moderate medium 
subangular blocky structure; friable; many medium 
and fine roots; few fine prominent strong brown 
(7.5YR 5/6) masses of iron accumulation; 
moderately acid; abrupt wavy boundary. 

Bg1—13 to 19 inches; grayish brown (2.5Y 5/2) silt 
loam; moderate medium subangular blocky 
structure; friable; few fine roots; few fine prominent 
strong brown (7.5YR 5/6) masses of iron 
accumulation; moderately acid; clear wavy 
boundary. 

Bg2—-19 to 30 inches; grayish brown (2.5Y 5/2) silt 
loam; moderate medium subangular blocky 
structure; friable; few fine roots; many coarse 
prominent strong brown (7.5YR 5/8) masses of 
iron accumulation; moderately acid; clear wavy 
boundary. 

2BCg—30 to 36 inches; grayish brown (10YR 5/2) 
sandy loam; moderate coarse subangular blocky 
structure; friable; many medium prominent reddish 
brown (5YR 4/4) masses of iron accumulation; 
about 10 percent gravel; moderately acid; abrupt 
wavy boundary. 

2Cd—36 to 60 inches; reddish brown (5YR 4/4) sandy 
loam; common medium prominent light brownish 
gray (10YR 6/2) iron depletions; massive; firm; 
about 10 percent gravel; moderately acid. 


The thickness of the solum and the depth to dense 
till (Cd horizon) range from 30 to 50 inches. The 
thickness of the mollic epipedon ranges from 10 to 18 
inches. The thickness of the silty mantle ranges from 
18 to 34 inches. 

The A horizon has value of 2 or 3. The Bg horizon 
has hue of 10YR, value of 4 or 5, and chroma of 1, or 
it has hue of 2.5Y, value of 4 or 5, and chroma of 1 or 
2. The 2BCg horizon has hue of 10YR, value of 4 or 5, 
and chroma of 1 or 2, or it has hue of 5YR or 7.5YR, 
value of 3 to 6, and chroma of 3 or 4. It is sandy loam 
or gravelly sandy loam. The 2C horizon has value of 3 
to 6 and chroma of 3 or 4. It is sandy loam or gravelly 
sandy loam. The content of gravel and cobbles in the 
2B and 2C horizons ranges from 5 to 20 percent. 


Aftad Series 
The Aftad series consists of very deep, moderately 


well drained soils on glacial take plains. These soils 
formed in loamy alluvium and in silty lacustrine 
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deposits. Permeability is moderate. Slope ranges from 
Oto 3 percent. 

Typical pedon of Aftad fine sandy loam, 0 to 3 
percent slopes, 2,240 feet south and 740 feet east of 
the northwest corner of sec. 9, T.35.N., R. 14 W. 


Ap—0 to 9 inches; dark brown (10YR 3/3) fine sandy 
loam, light brownish gray (10YR 6/2) dry; 
moderate medium granular structure; friable; many 
fine and medium roots; about 4 percent gravel; 
neutral; abrupt smooth boundary. 

E—9 to 11 inches; brown (10YR 5/3) fine sandy loam, 
very pale brown (10YR 7/3) dry; moderate thick 
platy structure; friable; few fine roots; about 5 
percent gravel; slightly acid; clear smooth 
boundary. 

E/B—11 to 18 inches; about 70 percent brown (10YR 
5/3) fine sandy loam (E), very pale brown (10YR 
7/3) dry; moderate medium platy structure; friable; 
tonguing into or surrounding remnants of dark 
yellowish brown (10YR 4/4) fine sandy loam (Bt); 
moderate medium subangular blocky structure; 
friable; few distinct dark brown (7.5YR 3/3) clay 
films on faces of peds; few fine roots; about 5 
percent gravel; slightly acid; clear wavy 
boundary. 

B/E—18 to 22 inches; about 70 percent dark brown 
(7.5YR 4/4) loam (Bt); moderate medium 
subangular blocky structure; friable; common faint 
dark brown (7.5YR 3/3) clay films on faces of 
peds; penetrated by tongues of brown (10YR 5/3) 
loam (E), very pale brown (10YR 7/3) dry; 
moderate medium subangular blocky structure; 
friable; few fine roots; about 5 percent gravel; 
moderately acid; clear smooth boundary. 

Btl—22 to 32 inches; dark brown (7.5YR 4/4) loam; 
common medium distinct strong brown (7.5YR 
5/8) Fe concentrations; moderate medium 
subangular blocky structure; friable; common faint 
dark brown (7.5YR 3/3) clay films on faces of 
peds; about 5 percent gravel; moderately acid; 
abrupt smooth boundary. 

2Bt2—32 to 44 inches; dark brown (7.5YR 4/4) silt 
loam; moderate medium subangular blocky 
structure; friable; common faint dark brown (7.5YR 
3/3) clay films on faces of peds; common distinct 
brown (7.5YR §/2) coatings of silt grains on faces 
of some peds; common medium distinct strong 
brown (7.5YR 5/8) masses of iron accumulation; 
strongly acid; clear smooth boundary. 

2C—44 to 60 inches; dark brown (7.5YR 4/4) silt loam; 
massive; friable; few medium distinct strong brown 
(7.5YR 5/6) masses of iron accumulation; strongly 
acid. 
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The thickness of the solum ranges from 35 to 54 
inches. Depth to the 2B horizon ranges from 20 to 40 
inches. Masses of iron accumulation are in the subsoil 
within a depth of 40 inches. The volume of gravel 
ranges from 3 to 10 percent throughout. 

The Ap horizon has value of 3 or 4 and chroma of 2 
or 3. The E horizon has value of 4 to 6 and chroma of 
2 or 3. It is loamy sand, sandy loam, or fine sandy 
loam. All pedons have an E/B or B/E horizon, or both. 
The E part of the E/B or B/E horizon has colors and 
textures similar to those of the E horizon. The Bt part 
has colors and textures similar to those of the Bt 
horizon. The Bt horizon has hue of 7.5YR or 10YR, 
value of 3 to 6, and chroma of 4 to 6. It is sandy loam, 
fine sandy loam, or loam. The 2Bt and 2C horizons 
have hue of 7.5YR or 10YR and value and chroma of 
4to6. 


Almena Series 


The Almena series consists of very deep, 
somewhat poorly drained soils on ground moraines. 
These soils formed in loess or water-laid silty deposits 
and in the underlying sandy loam or loam glacial till. 
Permeability is moderate in the silty mantle and 
moderate or moderately slow in the till. Slope ranges 
from 0 to 3 percent. 

Typical pedon of Almena silt loam, 0 to 3 percent 
slopes, 1,500 feet north and 200 feet west of the 
southeast corner of sec. 30, T.35 N., R. 11 W. 


Ap—0 to 14 inches; very dark grayish brown (10YR 
3/2) silt loam, light brownish gray (10YR 6/2) dry; 
moderate medium granular structure; friable; few 
fine roots; strongly acid; abrupt smooth boundary. 

E—14 to 16 inches; brown (10YR 5/3) silt loam, very 
pale brown (10YR 7/3) dry; moderate medium 
platy structure; friable; few fine roots; few fine 
distinct yellowish brown (10YR 5/6) masses of iron 
accumulation; moderately acid; clear wavy 
boundary. 

E/B—16 to 22 inches; about 60 percent brown (10YR 
5/3) silt loam (E), very pale brown (10YR 7/3) dry; 
moderate medium platy structure; friable; tonguing 
into or Surrounding remnants of dark yellowish 
brown (10YR 4/4) silt loam (Bt); moderate medium 
subangular blocky structure; friable; few fine roots; 
common fine prominent strong brown (7.5YR 5/6) 
masses of iron accumulation; moderately acid; 
clear wavy boundary. 

B/E—22 to 27 inches; about 70 percent dark brown 
(7.5YR 4/4) silt loam (Bt); moderate medium 
subangular blocky structure; friable; common 
distinct strong brown (7.5YR 4/6) clay films on 
faces of peds; penetrated by tongues of brown 
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(10YR 5/3) silt loam (E), very pale brown (10YR 
7/3) dry; moderate medium platy structure; friable; 
few fine roots; common fine distinct and prominent 
strong brown (7.5YR 5/6) masses of iron 
accumulation and brown (7.8YR 4/2) iron 
depletions; very strongly acid; clear wavy 
boundary. 

Bti—27 to 32 inches; dark brown (7.5YR 4/4) silt 
loam; moderate medium subangular blocky 
structure; friable; few fine roots; common distinct 
dark brown (7.5YR 4/2) clay films on faces of 
peds; common medium prominent light brownish 
gray (10YR 6/2) iron depletions and common 
medium distinct strong brown (7.5YR 5/6) masses 
of iron accumulation; very strongly acid; clear 
wavy boundary. 

Bt2—32 to 48 inches; dark brown (7.5YR 4/4) silt 
loam; weak medium subangular blocky structure; 
friable; few distinct dark brown (7.5YR 4/2) clay 
films on faces of peds; common medium distinct 
pinkish gray (7.5YR 6/2) iron depletions and 
strong brown (7.5YR 5/6) masses of iron 
accumulation; very strongly acid; clear wavy 
boundary. 

2Bt3—48 to 55 inches; dark brown (7.5YR 4/4) sandy 
loam; weak medium and coarse subangular blocky 
structure; friable; few distinct strong brown (7.5YR 
4/6) clay films on faces of peds; common medium 
prominent light brownish gray (10YR 6/2) iron 
depletions and strong brown (7.5YR 5/6) masses 
of iron accumulation; about 10 percent gravel; very 
strongly acid; clear wavy boundary. 

2C-—55 to 60 inches; yellowish red (5YR 4/6) sandy 
loam; massive; friable; about 10 percent gravel; 
very strongly acid. 


The thickness of the solum ranges from 30 to more 
than 60 inches. The thickness of the silty mantle and 
the depth to till range from 36 to 60 inches. 

The Ap horizon has value of 3 or 4 and chroma of 2 
or 3. Pedons in uncultivated areas have an A horizon. 
This horizon has hue of 10YR and value and chroma 
of 2 or 3. The E horizon has value of 4 to 6 and 
chroma of 2 or 3. All pedons have an E/B or B/E 
horizon, or both. The E part of the E/B or B/E horizon 
has colors and textures similar to those of the E 
horizon. The Bt part has colors and textures similar to 
those of the Bt horizon. The Bt horizon has hue of 
7.5YR or 10YR, value of 4 or 5, and chroma of 3 to 6. 
Some pedons have a Btg horizon. This horizon 
dominantly has chroma of 2 below the upper 10 
inches of the argillic horizon. The 2Bt and 2C horizons 
have hue of 2.5YR, 5YR, or 7.5YR and value and 
chroma of 4 to 6. They are loam or sandy loam or the 
gravelly analogs of these textures. 
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Amery Series 


The Amery series consists of well drained soils on 
moraines. These soils are deep or very deep to dense 
till. They formed in mostly loamy glacial mudflow 
sediment and in the underlying dense sandy loam 
glacial till (fig. 11). Permeability is moderate in the 
upper part of the subsoil, moderately slow in the lower 
part of the subsoil, and slow or very slow in the 
substratum. Slope ranges from 12 to 35 percent. 

Typical pedon of Amery sandy loam, 12 to 25 
percent slopes, 300 feet north and 500 feet west of the 
southeast corner of sec. 20, T. 36 N., R. 10 W. 


A—0 to 3 inches; black (10YR 2/1) sandy loam, dark 
gray (10YR 4/1) dry; moderate medium granular 
structure; friable; many fine and very fine and few 
medium and coarse roots; about 10 percent gravel 
and 2 percent cobbles; very strongly acid; abrupt 
smooth boundary. 

Bw—3 to 22 inches; yellowish brown (10YR 5/4) 
sandy loam; moderate medium subangular blocky 
structure; friable; many fine and very fine and few 
medium and coarse roots; about 12 percent gravel 
and 2 percent cobbles; very strongly acid; clear 
smooth boundary. 

E/B—22 to 34 inches; about 60 percent brown (7.5YR 
5/3) sandy loam (E), pink (7.5YR 7/3) dry; 
moderate medium subangular blocky structure; 
friable; tonguing into or surrounding remnants of 
dark brown (7.5YR 4/4) sandy loam (Bt); moderate 
medium subangular blocky structure; friable; few 
faint dark brown (7.5YR 3/4) clay films on faces of 
peds; common fine and very fine and few medium 
roots; about 10 percent gravel and 2 percent 
cobbles; strongly acid; clear smooth boundary. 

B/E—34 to 41 inches; about 70 percent reddish brown 

(5YR 4/4) gravelly sandy loam (Bt); moderate 
medium subangular blocky structure; friable; 
common faint dark reddish brown (5YR 3/4) clay 
films on faces of peds; penetrated by tongues of 
reddish brown (5YR 5/3) sandy loam (E), pink 
(5YR 7/3) dry; moderate medium subangular 
blocky structure; friable; few fine and very fine 
roots; about 14 percent gravel and 2 percent 
cobbles; strongly acid; clear smooth boundary. 

Bt!—41 to 57 inches; reddish brown (5YR 4/4) 
gravelly sandy loam; moderate medium 
subangular blocky structure; friable; few fine and 
very fine roots; common faint dark reddish brown 
(5YR 3/4) clay films on faces of peds; about 14 
percent grave! and 2 percent cobbles; strongly 
acid; clear smooth boundary. 

Bt2—57 to 71 inches; reddish brown (YR 4/4) sandy 
loam; weak coarse subangular blocky structure; 
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Figure 11.—Profile of Amery sandy loam. This well drained soll 
Is on moraines. Depth is marked in feet. 


friable; few very fine roots; common faint dark 
reddish brown (5YR 3/4) clay films on faces of 
peds; about 12 percent gravel and 2 percent 
cobbles; moderately acid; clear smooth boundary. 

Cd—71 to 80 inches; reddish brown (5YR 4/4) sandy 
loam; massive; firm; about 12 percent gravel and 2 
percent cobbles; slightly acid. 


The thickness of the solum is more than 40 inches. 
Depth to the Cd horizon is more than 60 inches. The 
volume of gravel ranges from 0 to 15 percent in the 
solum and from 5 to 30 percent in the substratum. The 
volume of cobbles ranges from about 0 to 3 percent in 
the upper part of the solum and from 1 to 6 percent in 
the lower part of the solum and in the substratum. 

The Ap or A horizon has value of 2 to 4 and chroma 
of 1 to 3. The Bw horizon has value of 3 to 5 and 
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chroma of 3 to 6. it is sandy loam, loam, or the gravelly 


analogs of these textures. The E horizon has hue of 
7.5YR or 10YR, value of 4 to 6, and chroma of 2 or 3. 
It is !oam, loamy sand, sandy loam, or the gravelly 
analogs of these textures. All pedons have an E/B or 
B/E horizon, or both. The E part of the E/B or B/E 
horizon has colors and textures similar to those of the 
E horizon, and the Bt part has colors and textures 
similar to those of the Bt horizon. The Bt horizon has 
hue of 2.5YR, 5YR, or 7.5YR, value of 3 to 5, and 
chroma of 3 to 6. It is sandy loam, fine sandy loam, or 
the gravelly analogs of these textures. Some pedons 
that have a B/E horizon do not have a Bt horizon. 


Anigon Series 


The Anigon series consists of very deep, well 
drained soils on outwash plains. These soils are 
moderately deep to sandy outwash. They formed 
mostly in loess or silty alluvium and in toamy alluvium 
underlain by sandy outwash (fig. 12). Permeability is 
moderate in the upper part of the subsoil, moderately 
rapid or rapid in the lower part of the subsoil, and rapid 
or very rapid in the substratum. Slope ranges from 0 to 
12 percent. 

Typical pedon of Anigon silt loam, 0 to 2 percent 
slopes, 75 feet south and 1,300 feet east of the 
northwest corner of sec. 20, T. 35 N., R. 13 W. 


Ap—O to 5 inches; dark brown (10YR 3/3) silt loam, 
pale brown (10YR 6/3) dry; moderate medium 
granular structure; friable; many medium and fine 
roots; moderately acid; abrupt smooth boundary. 

E—5 to 7 inches; pale brown (10YR 6/3) silt loam, 
very pale brown (10YR 7/3) dry; moderate 
medium platy structure; friable; many fine and 
medium roots; moderately acid; clear smooth 
boundary. 

E/B—7 to 12 inches; about 70 percent pale brown 
(10YR 6/3) silt loam (E), very pale brown (10YR 
7/8) dry; moderate medium platy structure; friable; 
tonguing into or surrounding remnants of dark 
brawn (7.5YR 4/4) silt loam (Bt); moderate 
medium subangular blocky structure; friable; few 
fine and medium roots; very strongly acid; clear 
wavy boundary. 

B/E—12 to 18 inches; about 70 percent dark brown 
(7.5YR 4/4) silt loam (Bt); moderate fine 
subangular blocky structure; friable; few distinct 
dark brown (7.5YR 4/2) clay films on faces of 
peds; penetrated by tongues of brown (7.5YR 5/4) 
silt loam (E), pink (7.5YR 7/4) dry; moderate 
medium platy structure; friable; very strongly acid; 
clear smooth boundary. 
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Figure 12.—Profile of Anigon silt loam. This well drained soil 
is on outwash plains. Depth is marked In feet. 


Bti—18 to 33 inches; dark brown (7.5YR 4/4) silt 
loam; moderate medium subangular blocky 
structure; friable; few distinct dark brown (7.5YR 
4/2) clay films on faces of peds; very strongly acid; 
clear smooth boundary. 

2Bt2—33 to 37 inches; dark brown (7.5YR 4/4) loam; 
moderate medium subangular blocky structure; 
friable; common distinct dark brown (7.5YR 4/2) 
clay films on faces of peds; about 10 percent 
gravel; very strongly acid; abrupt smooth 
boundary. 

2C—37 to 60 inches; strong brown (7.5YR 5/6), 
stratified very gravelly sand and sand; single grain; 
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loose; about 35 percent gravel and 5 percent 
cobbles (as an average); strongly acid. 


The thickness of the solum and the thickness of the 
silty mantle range from 20 to 40 inches. 

The Ap horizon has hue of 7.5YR or 10YR, value of 
3 to 5, and chroma of 2 or 3. The E horizon has hue of 
7.5YR or 10YR, value of 4 to 6, and chroma of 2 or 3. 
All pedons have an E/B or B/E horizon, or both. The E 
part of the E/B or B/E horizon has colors and textures 
similar to those of the E horizon, and the Bt part has 
colors and textures similar to those of the Bt horizon. 
The Bt horizon has hue of 7.5YR or 10YR, value of 4 
or 5, and chroma of 3 or 4. The 2Bt horizon has hue of 
5YR, 7.5YR, or 10YR, value of 4 to 6, and chroma of 3 
to 6. It is loam, sandy loam, or the gravelly analogs of 
these textures. The 2C horizon has hue of 5YR, 
7.5YR, or 10YR, value of 4 to 6, and chroma of 3 to 6. 
It is stratified sand and coarse sand or the gravelly or 
very gravelly analogs of these textures. 


Arland Series 


The Arland series consists of well drained soils on 
upiands. These soils are moderately deep to 
sandstone. They formed in loamy glacial till or in loess 
and loamy glacial till underlain by sandstone or by 
sandy residuum and sandstone. Permeability is 
moderate or moderately rapid in the silty or loamy 
mantle and moderately slow or moderate in the 
sandstone. Slope ranges from 2 to 25 percent. 

Typical pedon of Arland fine sandy loam, 6 to 12 
percent slopes, eroded, 500 feet south and 400 feet 
west of the northeast corner of sec. 26, T. 33 N., R. 10 
W. 


Ap—0 to 8 inches; very dark grayish brown (10YR 3/2} 
fine sandy loam, light brownish gray (10YR 6/2) 
dry; weak medium subangular blocky structure; 
friable; common fine roots; some brown (7.5YR 
4/3) soil mixed in by plowing; about 1 percent 
gravel: slightly acid; abrupt smooth boundary. 

E—8 to 10 inches; brown (7.5YR 4/3) sandy loam, 
pink (7.5YR 7/8) dry; weak medium platy 
structure; friable; few fine roots; some very dark 
grayish brown (10YR 3/2) soil in worm channels 
and root channels; about 1 percent gravel; 
moderately acid: clear smooth boundary. 

E/B—10 to 15 inches; about 80 percent brown (7.5YR 
4/3) sandy loam (E), pink (7.5YR 7/3) dry; weak 
medium platy structure; friable; tonguing into and 
surrounding remnants of reddish brown (5YR 4/4) 
sandy loam (Bt); moderate medium subangular 
blocky structure; friable; few fine roots; few distinct 
dark brown (7.5YR 3/3) clay films on faces of peds 
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and in pores; about 2 percent gravel; moderately 
acid; clear smooth boundary. 

B/E—15 to 23 inches; about 55 percent reddish brown 
(SYR 4/4) sandy loam (Bt); moderate medium 
subangular blocky structure; friable; common 
distinct dark brown (7.5YR 3/3) clay films on faces 
of peds and in pores; penetrated by tongues of 
brown (7.5YR 4/3) sandy loam (E), pink (7.5YR 
7/3) dry; moderate medium subangular blocky 
structure; friable; few fine roots; about 4 percent 
gravel; strongly acid; clear wavy boundary. 

Bt—23 to 36 inches; reddish brown (5YR 4/4) sandy 
loam; moderate medium subangular blocky 
structure; friable; few fine roots; common distinct 
dark brown (7.5YR 3/8) clay films on faces of peds 
and in pores; about 6 percent gravel; strongly acid; 
clear smooth boundary. 

2Cr—36 to 60 inches; yellowish brown (10YR 5/6) 
sandstone. 


The thickness of the solum and the depth to weakly 
cemented sandstone range from 20 to 40 inches. 

The Ap horizon has value of 3 or 4 and chroma of 2 
or 3. Some pedons have an A horizon. This horizon 
has hue of 10YR, value of 2 or 3, and chroma of 1 or 
2. The Ap or A horizon is fine sandy loam or silt loam. 
The E horizon has hue of 10YR or 7.5YR, value of 4 to 
6, and chroma of 2 or 3. It is sandy loam, fine sandy 
loam, loam, or silt loam. All pedons have an E/B or B/E 
horizon, or both. The E part of the E/B or B/E horizon 
has colors and textures similar to those of the E 
horizon. The Bt part has hue of 5YR, 7.5YR, or 10YR, 
value of 3 to 6, and chroma of 4 to 6. It is sandy loam, 
fine sandy loam, loam, or silt loam. The Bt horizon has 
colors similar to those of the Bt part of the E/B or B/E 
horizon. The Bt horizon is typically sandy loam or 
loam, but in some pedons it is silt loam in the upper 
part. The 2C horizon, if it occurs, has hue of 7.5YR or 
10YR and value and chroma of 2 to 8. It is sand, fine 
sand, or loamy sand. 


Auburndale Series 


The Auburndale series consists of very deep, 
poorly drained soils on ground moraines. These soils 
formed in loess or silty alluvium underlain by sandy 
loam glacial till. Permeability is moderate in the silty 
mantle and moderately slow or moderate in the till. 
Slope ranges from 0 to 2 percent. 

Typical pedon of Auburndale silt loam, 0 to 2 
percent slopes, 300 feet south and 1,100 feet west of 
the northeast corner of sec. 32, T. 35 N., R. 10 W. 


A-—0 to 5 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; moderate 
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medium granular structure; friable; many fine and 
few medium roots; slightly acid; clear smooth 
boundary. 

Eg—5 to 12 inches; gray (10YR 5/1) silt loam, tight 
gray (10YR 7/1) dry; moderate medium platy 
structure; friable; many fine and few medium roots; 
few fine prominent strong brown (7.5YR 5/6) 
masses of iron accumulation; slightly acid; clear 
smooth boundary. 

Btgi—12 to 18 inches; grayish brown (10YR 5/2) silt 
loam; moderate medium and fine subangular 
blocky structure; friable; common fine and few 
medium roots; few distinct dark brown (7.5YR 4/2) 
clay films on faces of peds; common fine and 
medium prominent strong brown (7.5YR 5/6) 
masses of iron accumulation; moderately acid; 
clear wavy boundary. 

Btg2—18 to 32 inches; grayish brown (10YR 5/2) silt 
loam; moderate fine and medium subangular 
blocky structure; friable; common fine roots; 
common distinct dark brown (7.5YR 4/2) and few 
distinct black ({0YR 2/1) clay films on faces of 
peds and in pores; many fine and medium 
prominent yellowish brown (10YR §/8) masses of 
iron accumulation; moderately acid; clear wavy 
boundary. 

Btg3—32 to 40 inches; grayish brown (10YR 5/2) silt 
loam; moderate medium coarse subangular blocky 
structure; friable; few fine roots; common distinct 
dark brown (7.5YR 4/2) and few prominent black 
(N 2/0) clay films on faces of peds and in pores; 
common fine and medium prominent yellowish 
brown (10YR 5/8) masses of iron accumulation 
and common fine faint gray (10YR 5/1) iron 
depletions; strongly acid; clear wavy boundary. 

Btg4—40 to 46 inches; grayish brown (10YR 5/2) silt 
loam; weak coarse subangular blocky structure; 
friable; few fine roots; common distinct dark brown 
(7.5YR 4/2) clay films on faces of peds and in 
pores; few prominent black (N 2/0) clay films in 
pores; common fine distinct strong brown (7.5YR 
5/6) masses of iron accumulation and common 
fine faint gray (10YR 5/1) iron depletions; 
moderately acid; clear smooth boundary. 

2C—46 to 60 inches; dark brown (7.5YR 4/4) sandy 
loam; massive; friable; many fine and medium 
distinct strong brown (7.5YR 5/8) masses of iron 
accumulation and common medium distinct brown 
(7.5YR 5/2) iron depletions; about 7 percent 
gravel; moderately acid. 


The thickness of the solum ranges from 40 to more 
than 60 inches. The thickness of the silty mantle 
ranges from 36 to 60 inches. 
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The A horizon has value of 2 or 3 and chroma of 1 
or 2. The Eg horizon has value of 4 to 6 and chroma of 
1 or 2. The Btg horizon has hue of 7.5YR, 10YR, or 
2.5Y or is neutral in hue. |t has value of 4 to 6 and 
chroma of 0 to 2. Some pedons have a 2Bt or 2BC 
horizon. This horizon has colors and textures similar to 
those of the 2C horizon. The 2C horizon has hue of 
5YR or 7.5YR and value and chroma of 8 to 6. It is 
sandy loam or loam or the gravelly analogs of these 
textures. 


Barronett Series 


The Barronett series consists of very deep, poorly 
drained soils on glacial lake plains. These soils formed 
in silty lacustrine deposits. Permeability is moderate in 
the solum and moderately slow in the substratum. 
Slope ranges from 0 to 2 percent. 

Typical pedon of Barronett silt loam, 0 to 2 percent 
slopes, 250 feet north and 1,500 feet east of the 
southwest corner of sec. 21, T.35.N., R. 14 W. 


Ap—0 to 8 inches; very dark brown (10YR 2/2) silt 
loam, grayish brown (10YR 5/2) dry; moderate 
medium granular structure; friable; many medium 
and fine roots; strongly acid; abrupt smooth 
boundary. 

Eg—8 to 13 inches; light brownish gray (10YR 6/2) silt 
loam, light gray (10YR 7/2) dry; moderate medium 
platy structure; friable; common fine roots; 
common medium prominent strong brown (7.5YR 
5/8) masses of iron accumulation; strongly acid; 
clear smooth boundary. 

Btg1—13 to 22 inches; light brownish gray (10YR 6/2) 
silt loam; weak medium and fine subangular 
blocky structure; friable; few fine roots; many 
medium prominent strong brown (7.5YR 5/8) 
masses of iron accumulation; common faint 
grayish brown (10YR 5/2) clay films in root 
channels; very strongly acid; clear smooth 
boundary. 

Btg2—-22 to 32 inches; light brownish gray (2.5Y 6/2) 
silt loam; moderate coarse prismatic structure 
parting to moderate medium subangular blocky; 
friable; few fine roots; common distinct grayish 
brown (10YR 5/2) clay films in root channels; 
many coarse prominent strong brown (7.5YR 5/8) 
masses of iron accumulation; very strongly acid; 
clear smooth boundary. 

Btg3—32 to 36 inches; tight brownish gray (2.5Y 6/2) 
silt loam; moderate coarse subangular blocky 
structure; friable; few fine roots; few distinct 
grayish brown (10YR 5/2) clay films on faces of 
peds; many coarse prominent yellowish red (6YR 
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5/6) masses of iron accumulation; very strongly 
acid; clear smooth boundary. 

C—36 to 60 inches; light brownish gray (2.5Y 6/2) silt 
loam; massive; friable; common medium 
prominent yellowish red (5YR 5/6) masses of iron 
accumulation; very strongly acid. 


The thickness of the solum ranges from 25 to 45 
inches. 

The A or Ap horizon has value of 2 or 3 and chroma 
of 1 or 2. The Eg horizon has value of 4 to 6 and 
chroma of 1 or 2. The Btg horizon has hue of 10YR or 
2.5Y, value of 4 to 6, and chroma of 1 or 2. It is silt 
loam or silty clay loam. The C horizon has hue of 
7.5YR, 10YR, or 2.5Y, value of 4 to 6, and chroma of 1 
to 3. It is silt loam, or it is silt loam that has strata of 
loam, very fine sandy loam, very fine sand, or fine 
sand. 


Beseman Series 


The Beseman series consists of very deep, very 
poorly drained soils in depressions on ground 
moraines and lacustrine basins. These soils formed in 
decomposed organic material underlain by silty or 
loamy alluvium. Permeability is moderate or 
moderately rapid in the organic layers and moderately 
slow in the substratum. Slope is 0 to 1 percent. 

Typical pedon of Beseman peat, 0 to 1 percent 
slopes, 2,040 feet north and 2,440 feet east of the 
southwest corner of sec. 19, T. 36.N., R. 14 W. 


Oi—0 to 3 inches; peat, dark brown (7.5YR 3/2) 
broken face, pressed, and rubbed; about 90 
percent fiber, 80 percent rubbed; massive; 
nonsticky; very strongly acid (pH 5.0 in water); 
abrupt wavy boundary. 

Oai—3 to 11 inches; muck, black (N 2/0) broken face, 
pressed, and rubbed; about 40 percent fiber, 10 
percent rubbed; moderate medium subangular 
blocky structure; slightly sticky; herbaceous fiber; 
very strongly acid (pH 4.5 in water); clear wavy 
boundary. 

Oa2—11 to 23 inches; muck, dark reddish brown (SYR 
2/2) broken face, pressed, and rubbed; about 20 
percent fiber, 8 percent rubbed; moderate medium 
subangular blocky structure; slightly sticky; 
herbaceous fiber; very strongly acid (pH 4.5 in 
water); abrupt smooth boundary. 

Oa3—23 to 31 inches; muck, dark reddish brown (SYR 
2/2) broken face, pressed, and rubbed; about 20 
percent fiber, trace rubbed; moderate coarse 
subangular blocky structure; slightly sticky; 
herbaceous fiber; very strongly acid (pH 4.5 in 
water); clear wavy boundary. 
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Cg1—31 to 37 inches; very dark grayish brown (10YR 
3/2) silt loam; massive; friable; very strongly acid; 
clear wavy boundary. 

Cg2—37 to 60 inches; grayish brown (2.5Y 5/2) silt 
loam; massive; friable; very strongly acid. 


The thickness of the organic material ranges from 
16 to 51 inches. The organic material is dominantly 
muck, but some pedons have thin layers of mucky 
peat or peat with a combined thickness of less than 10 
inches. 

Some pedons have a surface layer of sphagnum 
moss less than 8 inches thick. The muck has hue of 
5YR, 7.5YR, or 10YR or is neutral in hue. It has value 
of 2 or 3 and chroma of 0 to 3. The Cg horizon has 
hue of 5YR, 7.5YR, 10YR, or 2.5Y, value of 3 to 5, and 
chroma of 1 to 4. It is sandy loam, loam, or silt loam. 


Brill Series 


The Brill series consists of very deep, moderately 
well drained soils on outwash plains and stream 
terraces. These soils are moderately deep to sandy 
outwash. They formed mostly in loess or silty alluvium 
underlain by stratified sandy outwash. Permeability is 
moderate in the silty mantle, moderate or moderately 
rapid in the loamy lower part of the subsoil, and rapid 
or very rapid in the sand and gravel substratum. Slope 
ranges from 0 to 3 percent. 

Typical pedon of Brill silt loam, 0 to 3 percent 
slopes, 2,340 feet south and 1,040 feet west of the 
northeast corner of sec. 16, T. 35 N., R. 10 W. 


Ap—0 to 7 inches; dark brown (10YR 3/3) silt loam, 
pale brown (10YR 6/3) dry; moderate medium 
granular structure; friable; common fine roots; 
slightly acid; abrupt smooth boundary. 

E—7 to 11 inches; brown (10YR 5/3) silt loam, very 
pale brown (10YR 7/3) dry; moderate medium 
platy structure; friable; common fine roots; slightly 
acid; clear wavy boundary. 

E/B—11 to 19 inches; about 60 percent brown (10YR 
5/3) silt loam (E), very pale brown (10YR 7/3) dry; 
moderate medium platy structure; friable; 
tonguing into or surrounding remnants of dark 
yellowish brown (10YR 4/4) silt loam (Bt); 
moderate medium subangular blocky structure; 
friable; few faint dark brown (10YR 3/8) clay films 
on faces of peds; few fine roots; moderately acid; 
clear wavy boundary. 

Bt1—19 to 34 inches; dark brown (7.5YR 4/4) silt 
loam; moderate medium subangular blocky 
structure; friable; few fine roots; few distinct dark 
brown (10YR 3/3) clay films on faces of peds; few 
fine prominent yellowish brown (10YR 5/6) 
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masses of iron accumulation; strongly acid; clear 
wavy boundary. 

2Bt2—34 to 38 inches; dark brown (7.5YR 4/4) loam; 
moderate coarse subangular blocky structure; 
friable; few fine roots; few distinct dark brown 
(10YR 3/3) clay films on faces of peds; common 
medium distinct strong brown (7.5YR 5/8) masses 
of iron accumulation; strongly acid; clear smooth 
boundary. 

3C—38 to 60 inches; yellowish red (SYR 4/6), stratified 
gravelly sand and sand; single grain; loose; about 
25 percent gravel (as an average); very strongly 
acid. 


The thickness of the solum, the thickness of the 
silty mantle, and the depth to sand and gravel range 
from 24 to 40 inches. 

The Ap horizon has value of 3 to 5 and chroma of 2 
or 3. The E horizon has value of 4 to 6 and chroma of 
2 or 3. All pedons have an E/B or B/E horizon, or both. 
The E part of the E/B or B/E horizon has colors and 
textures similar to those of the E horizon, and the Bt 
part has colors and textures similar to those of the Bt 
horizon. The Bt horizon has hue of 7.5YR or 10YR, 
value of 3 to 5, and chroma of 4 to 6. The 2Bt horizon 
has hue of 5YR or 7.5YR, value of 3 to 6, and chroma 
of 4 to 6. It is sandy loam, loam, or the gravelly 
analogs of these textures. Some pedons have a 3Bt 
horizon. This horizon has hue of 5YR, 7.5YR, or 10YR, 
value of 4 to 6, and chroma of 3 to 6. It is loamy sand, 
loamy coarse sand, or the gravelly or very gravelly 
analogs of these textures. The 2C horizon has colors 
similar to those of the 3Bt horizon. The 2C horizon is 
stratified sand or coarse sand or the gravelly or very 
gravelly analogs of these textures. 


Campia Series 


The Campia series consists of very deep, well 
drained soils on glacial lake plains. These soils formed 
in mostly silty lacustrine deposits. Permeability is 
moderate in the subsoil and moderately slow in the 
substratum. Slope ranges from 6 to 12 percent. 

Typical pedon of Campia silt loam, 6 to 12 percent 
slopes, eroded, 2,200 feet north and 200 feet west of 
the southeast corner of sec. 18, T.36.N., R. 14 W. 


Ap—O to 9 inches; dark brown (10YR 4/3) silt loam, 
pale brown (10YR 6/3) dry; moderate medium 
granular structure; friable; common fine and 
medium roots; slightly acid; abrupt smooth 
boundary. 

E/B—9 to 14 inches; about 60 percent brown (7.5YR 
5/2) silt loam (E), pinkish gray (7.5YR 6/2) dry; 
moderate medium platy structure; friable; tonguing 
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into or Surrounding remnants of dark brown 
(7.5YR 4/4) silt loam (Bt); moderate medium 
subangular blocky structure; friable; few fine roots; 
moderately acid; clear wavy boundary. 

B/E—14 to 19 inches; about 70 percent dark brown 
(7.5YR 4/4) silt loam (Bt); moderate medium 
subangular blocky structure; friable; few prominent 
yellowish red (5YR 4/6) clay films on faces of 
peds; penetrated by tongues of brown (7.5YR 5/2) 
silt loam (E), pinkish gray (7.5YR 6/2) dry; 
moderate medium platy structure; friable; few fine 
roots; very strongly acid; clear wavy boundary. 

Bti—19 to 26 inches; reddish brown (5YR 4/4) silt 
loam; moderate medium subangular blocky 
structure: friable; few fine roots; common distinct 
yellowish red (SYR 4/6) clay films on faces of 
peds; very strongly acid; clear wavy boundary. 

Bt2—26 to 34 inches; reddish brown (5YR 4/4) silt 
loam; moderate coarse subangular blocky 
structure; friable; few fine roots; few distinct 
yellowish red (5YR 4/6) clay films on faces of 

_ peds; very strongly acid; clear wavy boundary. 

C—34 to 60 inches; reddish brown (5YR 5/4) silt loam; 

massive; friable; moderately acid. 


The thickness of the solum ranges from 30 to 45 
inches. 

The Ap horizon has value of 3 or 4 and chroma of 2 
or 3. Pedons in uncultivated areas have an A horizon, 
which has hue of 10YR, value of 2 or 3, and chroma of 
1 or 2. Some pedons have an E horizon. This horizon 
has hue of 7.5YR or 10YR, value of 4 to 6, and 
chroma of 2 or 3. All pedons have an E/B or B/E 
horizon, of both. The E part of the E/B or B/E horizon 
has colors and textures similar to those of the E 
horizon, and the Bt part has colors and textures 
similar to those of the Bt horizon. The Bt horizon has 
hue of 5YR or 7.5YR, value of 4 or 5, and chroma of 3 
or 4. It is silt loam or silty clay loam. The C horizon has 
hue of 5YR or 7.5YR, value of 4 or 5, and chroma of 3 
or 4. Some pedons have thin strata of silty clay loam, 
silt, or very fine sand in the lower part of the Bt horizon 
or in the C horizon, or both. 


Capitola Series 


The Capitola series consists of very deep, poorly 
drained soils on ground moraines. These soils formed 
in silty alluvium and in the underlying sandy loam 
glacial till. Permeability is moderate in the subsoil and 
moderately slow in the substratum. Slope ranges from 
0 to 2 percent. 

Typical pedon of Capitola muck, 0 to 2 percent 
slopes, 700 feet north and 1,700 feet east of the 
southwest corner of sec. 14, T.34.N., R. 10W. 
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Oa—0 to 3 inches; muck, black (N 2/0) broken face 
and rubbed; about 30 percent fiber, 10 percent 
rubbed; moderate medium subangular blocky 
structure; very friable; common fine and medium 
roots; primarily herbaceous fibers; about 3 percent 
cobbles; moderately acid; clear smooth boundary. 

A—3 to 7 inches; black (10YR 2/1) silt loam, gray 
(10YR 5/1) dry; moderate medium granular 
structure; friable; common fine and medium roots; 
about 3 percent cobbles; strongly acid; abrupt 
smooth boundary. 

Bg—7 to 11 inches; dark grayish brown (2.5Y 4/2) silt 
loam; moderate medium subangular blocky 
structure; friable; common fine and medium roots; 
about 3 percent cobbles; strongly acid; clear 
smooth boundary. 

Btgi—11 to 17 inches; light brownish gray (2.5Y 6/2) 
silt loam; moderate medium subangular blocky 
structure; friable; few fine and medium roots; few 
faint olive brown (2.5Y 4/3) clay films on faces of 
peds; few fine prominent yellowish brown (10YR 
5/6) masses of iron accumulation; about 3 percent 
cobbles; strongly acid; clear smooth boundary. 

Btg2——-17 to 27 inches; light brownish gray (2.5Y 6/2) 
silt loam; moderate medium subangular blocky 
structure; friable; few fine and medium roots; 
common faint olive brown (2.5Y 4/3) clay films on 
faces of peds; many medium prominent yellowish 
brown (10YR 5/6) masses of iron accumulation; 
about 3 percent cobbles; strongly acid; clear 
smooth boundary. 

2Btg3—27 to 36 inches; dark brown (7.5YR 4/4) 
sandy loam; moderate medium subangular blocky 
structure; friable; common faint brown (7.5YR 4/3) 
clay films on faces of peds; common medium 
distinct strong brown (7.5YR 5/6) masses of iron 
accumulation and brown (7.5YR 5/2) masses of 
iron depletion; about 10 percent gravel and 3 
percent cobbles; strongly acid; clear smooth 
boundary. 

2C—36 to 60 inches; dark brown (7.5YR 4/4) sandy 
loam; massive; friable; few medium distinct strong 
brown (7.5YR 5/6) masses of iron accumulation; 
about 10 percent gravel and 3 percent cobbles; 
moderately acid. 


The thickness of the solum ranges from 20 to 40 
inches. The thickness of the silty mantle ranges from 0 
to 36 inches. 

The Oa horizon has hue of 7.5YR or 10YR or is 
neutral in hue. It has value of 2 or 3 and chroma of 0 to 
2. The A horizon has value of 2 or 3 and chroma of 1 
or 2. The Bg and Big horizons have hue of 10YR or 
2.5Y, value of 4 to 6, and chroma of 1 or 2. The 2Btg 
horizon has hue of 2.5YR, 5YR, or 7.5YR, value of 4 
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to 6, and chroma of 1 to 4. It is sandy loam or gravelly 
sandy loam. The 2C horizon has hue of 2.5YR, 5YR, 
or 7.5YR, value of 3 to 6, and chroma of 2 to 4. Itis 
sandy loam or gravelly sandy loam. The volume of 
gravel ranges from 5 to 30 percent in the 2Btg and 2C 
horizons. The volume of cobbles ranges from 0 to 5 
percent throughout the profile. 


Cathro Series 


The Cathro series consists of very deep, very 
poorly drained soils in depressions and slightly 
concave areas on outwash plains and ground 
moraines. These soils formed in 16 to 51 inches of 
herbaceous organic material underlain by loamy 
sediments. Permeability is moderately slow to 
moderately rapid in the organic layers and moderate in 
the mineral soil. Slope is 0 to 1 percent. 

Typical pedon of Cathro muck, in an area of 
Seelyeville and Cathro mucks, 0 to 1 percent slopes, 
1,720 feet south and 2,500 feet east of the northwest 
corner of sec. 3, T.33 N., R. 10 W. 


Oa1—0 to 16 inches; muck, very dark brown (10YR 
2/2) broken face, pressed, and rubbed; about 20 
percent fiber, 5 percent rubbed; moderate medium 
granular structure; nonsticky; herbaceous fibers; 
strongly acid (pH 5.5 in water); clear smooth 
boundary. 

Oa2—16 to 30 inches; muck, very dark brown (10YR 
2/2) broken face, pressed, and rubbed; about 10 
percent fiber, trace rubbed; weak medium 
subangular blocky structure; slightly sticky; 
herbaceous fibers; strongly acid (pH 5.5 in water); 
clear smooth boundary. 

Cg—30 to 60 inches; dark gray (10YR 4/1) silt loam; 
massive; friable; moderately acid. 


The thickness of the organic material ranges from 
16 to 51 inches. The organic material is typically muck, 
but some pedons have thin layers of mucky peat or 
peat with a combined thickness of less than 10 inches. 

The organic material has hue of 7.5YR or 10YR, 
value of 2 or 3, and chroma of 1 or 2. The Cg horizon 
has hue of 5YR, 7.5YR, 10YR, or 2.5Y, value of 3 to 5, 
and chroma of 1 to 4. It is silt loam, loam, or sandy 
loam. 


Chetek Series 


The Chetek series consists of very deep, somewhat 
excessively drained soils on outwash plains and 
stream terraces. These soils are shallow to stratified 
sandy outwash. They formed in loamy alluvium and in 
the underlying sandy outwash (fig. 13). Permeability is 
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Figure 13.—Profile of Chetek sandy loam. This soil is a 
probable source of sand and gravel. Depth is marked in 
feet. 


moderate or moderately rapid in the loamy subsoil and 
rapid or very rapid in the sandy outwash. Slope ranges 
from 0 to 25 percent. 

Typical pedon of Chetek sandy loam, 2 to 6 percent 
slopes, 100 feet south and 650 feet west of the 
northeast corner of sec. 36, T. 33 N., R. 10 W. 


Ap—O to 10 inches; dark brown (10YR 3/3) sandy 
loam, pale brown (10YR 6/3) dry; weak medium 
granular structure; friable; common fine roots; 
about 10 percent gravel; slightly acid; abrupt 
smooth boundary. 

Bti—10 to 16 inches; dark brown (7.5YR 4/4) sandy 
loam; moderate medium subangular blocky 
structure; friable; few fine roots; common distinct 
reddish brown (5YR 4/4) clay films on faces of 
peds and clay bridges between sand grains; about 
10 percent gravel; moderately acid; clear smooth 
boundary. 
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2Bt2—16 to 20 inches; reddish brown (5YR 4/4) 
gravelly loamy sand; weak medium subangular 
blocky structure; very friable; clay bridges between 
sand grains; about 20 percent gravel; strongly 
acid; clear smooth boundary. 

2C—20 to 60 inches; yellowish brown (10YR 5/6), 
stratified gravelly sand and sand; single grain; 
loose; about 20 percent gravel (as an average); 
strongly acid. 


The thickness of the solum ranges from 16 to 24 
inches. The thickness of the loamy alluvium ranges 
from 12 to 20 inches. 

The Ap horizon has hue of 7.5YR or 10YR, value of 
3 or 4, and chroma of 2 or 3. Some pedons have an E 
horizon, which has hue of 7.5YR or 10YR, value of 4 
or 5, and chroma of 2 or 3. The Bt horizon has hue of 
SYR or 7.5YR and value and chroma of 3 or 4. It is 
sandy loam or loam. The 2Bt horizon has hue of 5YR 
or 7.5YR and value and chroma of 4 to 6. It is sand, 
coarse sand, loamy sand, loamy coarse sand, or the 
gravelly or very gravelly analogs of these textures. The 
2C horizon has hue of 7.5YR or 10YR, value of 4 or 5, 
and chroma of 4 to 6. It is sand, coarse sand, or the 
gravelly or very gravelly analogs of these textures. The 
content of gravel ranges from 15 to 35 percent in the 
2Bt and 2C horizons. 


Comstock Series 


The Comstock series consists of very deep, 
somewhat poorly drained soils on glacial lake plains. 
These soils formed in silty lacustrine deposits. 
Permeability is moderate in the subsoil and 
moderately slow in the substratum. Slope ranges from 
0 to 2 percent. 

Typical pedon of Comstock silt loam, 0 to 2 percent 
slopes, 1,440 feet south and 2,240 feet east of the 
northwest corner of sec. 28, T.35 N., R. 14 W. 


Ap—O to 9 inches; very dark grayish brown (10YR 3/2) 
silt loam, light brownish gray (10YR 6/2) dry; 
moderate medium granular structure; friable; 
common fine and medium roots; slightly acid; 
abrupt smooth boundary. 

E—9 to 12 inches; brown (10YR 5/3) silt loam, very 
pale brown (10YR 7/3) dry; moderate medium 
platy structure; friable; few fine and medium roots; 
common medium prominent strong brown (7.5YR 
5/6) masses of iron accumulation and few medium 
distinct light brownish gray (10YR 6/2) iron 
depletions; strongly acid; clear smooth boundary. 

E/B—12 to 18 inches; about 60 percent brown (10YR 
5/3) silt loam (E), very pale brown (10YR 7/3) dry; 
moderate medium platy structure; friable; tonguing 
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into or surrounding remnants of dark yellowish 
brown (10YR 4/4) silt !oam (Bt); moderate medium 
subangular blocky structure; friable; few fine roots; 
few faint dark brown (10YR 4/3) clay films on 
faces of peds; common medium faint and distinct 
light brownish gray (10YR 6/2) iron depletions and 
many coarse prominent strong brown (7.5YR 5/6) 
masses of iron accumulation; strongly acid; clear 
wavy boundary. 

B/E—18 to 26 inches; about 80 percent dark yellowish 
brown (10YR 4/4) silt loam (Bt); moderate medium 
subangular blocky structure; friable; common faint 
dark brown (10YR 4/3) clay films on faces of peds; 
friable; penetrated by tongues of brown (10YR 5/3) 
silt loam (E), very pale brown (10YR 7/3) dry; 
moderate medium platy structure; friable; few fine 
roots; common medium distinct and faint light 
brownish gray (10YR 6/2) iron depletions and 
many coarse prominent strong brown (7.5YR 5/6) 
masses of iron accumulation; strongly acid; clear 
wavy boundary. 

Btit—26 to 34 inches; dark yellowish brown (10YR 4/4) 
silt loam; moderate medium subangular blocky 
structure; friable; few fine roots; common faint dark 
brown (10YR 4/3) clay films on faces of peds; 
many medium prominent strong brown (7.5YR 
5/6) masses of iron accumulation and common 
medium distinct grayish brown (10YR 5/2) iron 
depletions; strongly acid; clear wavy boundary. 

Bt2—34 to 40 inches; dark yellowish brown (10YR 4/4) 
silt loam; moderate coarse subangular blocky 
structure; friable; few fine roots; few faint dark 
brown (10YR 4/3) clay films on faces of peds; 
many medium prominent strong brown (7.5YR 
5/6) masses of iron accumulation and common 
medium distinct grayish brown (10YR 5/2) iron 
depletions; strongly acid; clear wavy boundary. 

C—40 to 60 inches; yellowish brown (10YR 5/4) silt 
loam; massive; friable; many medium prominent 
strong brown (7.5YR 5/6) masses of iron 
accumulation and few fine distinct light brownish 
gray (10YR 6/2) iron depletions; few thin strata of 
very fine sand; moderately acid. 


The thickness of the solum ranges from 28 to 50 
inches. 

The Ap horizon has value of 2 or 3. The E horizon 
has value of 4 to 6 and chroma of 2 or 3. All pedons 
have an E/B or B/E horizon, or both. The E part of the 
E/B or B/E horizon has colors and textures similar to 
those of the E horizon, and the Bt part has colors and 
textures similar to those of the Bt horizon. The Bt 
horizon has hue of 5YR, 7.5YR, or 10YR, value of 4 or 
5, and chroma of 3 or 4. It is silt loam or silty clay loam. 
The C horizon has hue of 5YR, 7.5YR, or 10YR, value 
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of 4 or 5, and chroma of 2 to 6. It is mostly silt loam 
with thin strata ranging from fine sand to silt. Some 
pecons do not have stratification. 


Cress Series 


The Cress series consists of very deep, somewhat 
excessively drained soils on pitted outwash plains and 
end moraines. These soils are shallow to sandy 
outwash. They formed in loamy alluvium and in the 
underlying stratified sandy outwash. Permeability is 
moderate or moderately rapid in the loamy mantle and 
rapid or very rapid in the sandy outwash. Slope ranges 
from 6 to 25 percent. 

Typical pedon of Cress sandy loam, in an area of 
Cress-Mahtomedi complex, 15 to 25 percent slopes, 
400 feet south and 1,100 feet west of the northeast 
corner of sec. 29, T.36.N., R. 10 W. 


A—0 to 3 inches; very dark brown (10YR 2/2) sandy 
loam, dark grayish brown (10YR 4/2) dry; 
moderate medium granular structure; friable; 
common fine and medium roots; about 2 percent 
gravel; strongly acid; clear smooth boundary. 

Bw1—3 to 15 inches; dark yellowish brown (10YR 4/4) 
sandy loam; moderate medium subangular blocky 
structure; friable; common fine and medium roots; 
about 5 percent gravel; strongly acid; clear smooth 
boundary. 

2Bw2—15 to 31 inches; dark yellowish brown (10YR 
4/4) loamy sand; weak medium subangular blocky 
structure; very friable; few fine roots; about 10 
percent gravel; moderately acid; clear smooth 
boundary. 

2Bw3—31 to 36 inches; dark brown (7.5YR 4/4) 
gravelly loamy sand; weak medium subangular 
blocky structure; loose; few fine roots; 20 percent 
gravel: moderately acid; clear smooth boundary. 

2C—36 to 60 inches; reddish brown (5YR 4/4), 
stratified gravelly sand; single grain; loose; about 
20 percent gravel (as an average); moderately 
acid. 


The thickness of the solum ranges from 26 to 50 
inches. The thickness of the loamy alluvium ranges 
from 10 to 24 inches. 

The A horizon has value of 2 or 3 and chroma of 1 
or 2. The Bw horizon has hue of 7.5YR or 10YR, value 
of 3 to 6, and chroma of 4 to 6. It is sandy loam or fine 
sandy loam. The 2Bw horizon has hue of SYR, 7.5YR, 
or 10YR, value of 4 to 6, and chroma of 3 to 6. It is 
loamy sand, sand, or the gravelly analogs of these 
textures. The 2C horizon has hue of 5YR, 7.5YR, or 
10YR, value of 4 to 6, and chroma of 3 to 6. Itis 
stratified. The strata are mostly the gravelly or very 
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gravelly analogs of sand or coarse sand, but most 
pedons have strata of sand or coarse sand. The 
volume of gravel ranges from 15 to 45 percent in the 
2C horizon, as a weighted average. 


Crystal Lake Series 


The Crystal Lake series consists of very deep, 
moderately well drained soils on glacial lake plains. 
These soils formed in silty !acustrine deposits. 
Permeability is moderate in the subsoil and 
moderately slow in the substratum. Slope ranges from 
0 to 6 percent. 

Typical pedon of Crystal Lake silt loam, 0 to 2 
percent slopes, 2,200 feet north and 50 feet west of 
the southeast corner of sec. 29, T. 35 N., R. 14 W. 


Ap—0 to 8 inches; dark brown (10YR 4/3) silt loam, 
pale brown (10YR 6/3) dry; moderate medium 
subangular blocky structure; friable; common fine 
and medium roots; neutral; abrupt smooth 
boundary. 

E—8 to 12 inches; brown (10YR 5/3) silt loam, very 
pale brown (10YR 7/3) dry; moderate medium 
platy structure; friable; common fine and medium 
roots; slightly acid; clear smooth boundary. 

B/E—12 to 20 inches; about 70 percent dark brown 
(7.5YR 4/4) silt loam (Bt); moderate medium 
subangular blocky structure; friable; common 
distinct dark brown (7.5YR 4/2) clay films on faces 
of peds; penetrated by tongues of brown (10YR 
5/3) silt loam (E), very pale brown (10YR 7/3) dry; 
moderate medium platy structure; friable; few fine 
roots; moderately acid; clear wavy boundary. 

Bti—20 to 26 inches; dark brown (7.5YR 4/4) silt 
loam; moderate medium subangular blocky 
structure; friable; few fine roots; common distinct 
dark brown (7.5YR 4/2) clay films on faces of 
peds; few fine distinct strong brown (7.5YR 5/6) 
masses of iron accumulation; moderately acid; 
clear wavy boundary. 

Bt2—26 to 34 inches; dark brown (7.5YR 4/4) silt 
loam; moderate medium subangular blocky 
structure; friable; few fine roots; few distinct dark 
brown (7.5YR 4/2) clay films on faces of peds; few 
medium distinct strong brown (7.5YR 5/8) masses 
of iron accumulation; strongly acid; clear wavy 
boundary. 

C—34 to 60 inches: dark yellowish brown (10YR 4/4) 
silt loam; massive; friable; common medium 
prominent strong brown (7.5YR 5/6) masses of 
iron accumulation; strongly acid. 


The thickness of the solum ranges from 30 to 50 
inches. 
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The Ap horizon has value of 3 or 4 and chroma of 2 
or 3. The E horizon has value of 4 to 6 and chroma of 
2 or 3, All pedons have an E/B or B/E horizon, or both. 
The E part of the E/B or B/E horizon has colors and 
textures similar to those of the E horizon, and the Bt 
part has colors and textures similar to those of the Bt 
horizon. The Bt horizon has hue of 5YR, 7.5YR, or 
10YR, value of 4 or 5, and chroma of 3 or 4. It is silt 
loam or silty clay loam. The C horizon has hue of 5YR, 
7.5YR, or 10YR, value of 4 or 5, and chroma of 3 or 4. 
Some pedons have thin strata of fine sand, very fine 
sand, or loamy very fine sand in the lower part of the 
Bt horizon or in the C horizon, or both. 


Dobie Series 


The Dobie series consists of well drained soils on 
uplands. These soils are moderately deep to 
sandstone. They formed in loess and loamy residuum 
underlain by sandstone. Permeability is moderate in 
the subsoil and is slow to moderate in the sandstone. 
Slope ranges from 2 to 20 percent. 

Typical pedon of Dobie silt loam, 2 to 6 percent 
slopes, 2,440 feet south and 1,440 feet west of the 
northeast corner of sec. 15, T.32 N., R. 13 W. 


Ap—0 to 8 inches; dark brown (10YR 3/3) silt loam, 
light brownish gray (10YR 6/2) dry; moderate 
medium and fine granular structure; friable; 
common fine and medium roots; slightly acid; 
abrupt smooth boundary. 

B/E—8 to 16 inches; about 80 percent dark yellowish 
brown (10YR 4/4) silt loam (Bt); moderate medium 
subangular blocky structure; friable; common faint 
dark brown (10YR 3/8) clay films on faces of peds; 
penetrated by tongues of brown (10YR 5/3) silt 
loam (E), very pale brown (10YR 7/3) dry; 
moderate medium platy structure; friable; few fine 
roots; slightly acid; clear smooth boundary. 

Bt1—16 to 26 inches; dark yellowish brown (10YR 4/4) 
silt loam; moderate medium subangular blocky 
structure, friable; few fine roots; many distinct dark 
brown (7.5YR 3/4) clay films on faces of peds; 
about 3 percent sandstone channers; moderately 
acid; clear smooth boundary. 

Bt2—26 to 31 inches; olive brown (2.5Y 4/4) loam; 
moderate medium subangular blocky structure; 
friable; few fine roots; few prominent dark brown 
(7.5YR 3/4) clay films on faces of peds; about 3 
percent sandstone channers; slightly acid; clear 
smooth boundary. 

2Bt3—31 to 37 inches; olive (SYR 4/4) very fine sandy - 
loam; moderate medium subangular blocky 
structure; very friable; few distinct dark brown 
(7.5YR 3/4) clay films on faces of peds; about 3 
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percent sandstone channers; slightly acid; clear 
wavy boundary. 

2Cr1—37 to 42 inches; strong brown (7.5YR 5/6 and 
5/8) glauconitic sandstone; clear wavy boundary. 

2Cr2—42 to 50 inches; strata of dark brown (7.5YR 
4/4) and grayish green (5G 4/2) glauconitic 
sandstone; clear wavy boundary. 

2Cr3—50 to 60 inches; grayish green (5G 4/2) 
glauconitic sandstone. 


The thickness of the solum, the depth to sandstone, 
and the thickness of the loess mantle range from 20 to 
40 inches. The volume of sandstone channers ranges 
from 0 to 5 percent in the loess and from 0 to 20 
percent in the 2Bt horizon. 

The Ap horizon has value of 3 or 4 and chroma of 2 
to 4. Some pedons have an E horizon, which has hue 
of 10YR, value of 4 to 6, and chroma of 2 or 3. All 
pedons have an E/B or B/E horizon, or both. The E 
part of the E/B or B/E horizon has colors and textures 
similar to those of the E horizon, and the Bt part has 
colors and textures similar to those of the Bt horizon. 
The Bt horizon has hue of 7.5YR or 10YR, value of 3 
to 5, and chroma of 4 to 6. The 2Bt horizon has hue of 
7.5YR, 10YR, 2.5Y, 5Y, or 5G, value of 3 to 6, and 
chroma of 2 to 6. It is loam, very fine sandy loam, fine 
sandy loam, sandy loam, or the channery analogs of 
these textures. 


Doritty Series 


The Doritty series consists of very deep, 
moderately well drained, moderately permeable soils 
on valley sides. These soils formed in silty colluvium. 
Slope ranges from 2 to 6 percent. 

Typical pedon of Doritty silt loam, 2 to 6 percent 
slopes, 2,240 feet north and 2,490 feet west of the 
southeast corner of sec. 13, T. 33 N., R. 12 W. 


Ap—0 to 9 inches; very dark grayish brown (10YR 3/2) 
silt loam, light brownish gray (10YR 6/2) dry, 
moderate medium granular structure; friable; many 
fine and medium roots; neutral; abrupt smooth 
boundary. 

E—9 to 12 inches; brown (10YR 5/3) silt loam, very 
pale brown (10YR 7/3) dry; moderate medium 
platy structure; friable; few fine roots; neutral; clear 
smooth boundary. 

B/E—12 to 18 inches; about 60 percent dark brown 
(7.5YR 4/4) silt loam (Bt); moderate medium 
subangular blocky structure; friable; few faint dark 
brown (7.5YR 3/4) clay films on faces of peds; 
penetrated by tongues of brown (10YR 5/3) silt 
loam (E), very pale brown (10YR 7/3) dry, 
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moderate medium platy structure; friable; few fine 
roots; strongly acid; clear smooth boundary. 

Bti—18 to 26 inches; dark brown (7.5YR 4/4) silt 
loam; moderate medium subangular blocky 
structure; friable; few fine roots; common faint dark 
brown (7.5YR 3/4) clay films on faces of peds; 
moderately acid; clear smooth boundary. 

Bt2—26 to 32 inches; dark brown (7.5YR 4/4) silt 
loam; moderate coarse subangular blocky 
structure; friable; few fine roots; many distinct dark 
brown (7.5YR 3/2) clay films on faces of peds; 
strongly acid; clear smooth boundary. 

Bt3—32 to 38 inches; dark brown (7.5YR 4/4) sift 
loam; moderate coarse subangular blocky 
structure; friable; few fine roots; common distinct 
dark brown (7.5YR 3/2) clay films on faces of 
peds; few medium distinct strong brown (7.5YR 
5/6) masses of iron accumulation; very strongly 
acid; clear wavy boundary. 

C—38 to 60 inches; dark yellowish brown (10YR 4/4) 
silt loam; massive; friable; few fine and medium 
prominent strong brown (7.5YR 4/6) masses of 
iron accumulation and few medium faint pale 
brown (10YR 6/3) iron depletions; very strongly 
acid. 


The thickness of the solum ranges from 30 to 50 
inches. . 

The Ap horizon has value of 3 or 4 and chroma of 2 
or 3. The E horizon has value of 4 to 6 and chroma of 
2 or 3. All pedons have an E/B or B/E horizon, or both. 
The E part of the E/B or B/E horizon has colors and 
textures similar to those of the E horizon, and the Bt 
part has colors and textures similar to those of the Bt 
horizon. The Bt horizon has hue of 7.5YR or 10YR, 
value of 4 or 5, and chroma of 4 to 6. The C horizon 
has hue of 7.5YR or 10YR and value and chroma of 4 
to 6. 


Fordum Series 


The Fordum series consists of very deep, poorly 
drained soils on flood plains. These soils formed in 
silty and loamy alluvium underlain by sandy alluvium. 
Permeability is moderate or moderately rapid in the 
silty and loamy alluvium and rapid or very rapid in the 
underlying sandy alluvium. Slope ranges from 0 to 2 
percent. 

Typical pedon of Fordum silt loam, 0 to 2 percent 
slopes, 300 feet north and 1,800 feet east of the 
southwest corner of sec. 1, T.36N., R. 10 W. 


A—0 to 8 inches; very dark brown (10YR 2/2) silt 
loam, grayish brown (10YR 5/2) dry; moderate 
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coarse subangular blocky structure; friable; 
common fine roots; strongly acid; clear smooth 
boundary. 

Cg1—8 to 21 inches; dark grayish brown (10YR 4/2) 
silt loam; a few thin strata of very fine sand; 
moderate coarse subangular blocky structure; 
friable; common fine roots; many medium 
prominent strong brown (7.5YR 5/6) masses of 
iron accumulation; about 3 percent gravel; 
moderately acid; abrupt smooth boundary. 

Cg2—21 to 27 inches; dark brown (7.5YR 4/2) sandy 
loam; massive; friable; many medium distinct 
strong brown (7.5YR 5/6) masses of iron 
accumulation; moderately acid; clear smooth 
boundary. 

Cg3—27 to 60 inches; dark brown (7.5YR 4/4) gravelly 
sand; single grain; loose; about 30 percent gravel: 
strongly acid. 


The thickness of the loamy alluvium and the depth 
to sandy alluvium range from 24 to 40 inches. 

The A horizon has hue of 7.5YR or 10YR, value of 
2 or 3, and chroma of 1 to 3. The upper loamy part of 
the C horizon has hue of 7.5YR, 10YR, or 2.5Y or is 
neutral in hue. It has value of 2 to 6 and chroma of 0 to 
2. It is typically silt loam, loam, sandy loam, or fine 
sandy loam, but in some pedons it has thin strata of 
very fine sand or fine sand. The sandy lower part of 
the C horizon has hue of 7.5YR or 10YR, value of 4 to 
6, and chroma of 1 to 4. Itis sand, coarse sand, loamy 
sand, loamy coarse sand, or the gravelly analogs of 
these textures. In some pedons thin strata of loam or 
silt loam are in the sandy part of the C horizon. 


Freeon Series 


The Freeon series consists of moderately well 
drained soils on moraines. These soils are deep or 
very deep to dense till. They formed in loess or other 
silty deposits and in the underlying dense loamy 
glacial till. Permeability is moderate in the silty mantle, 
slow or moderately slow in the Jower part of the 
subsoil, and very slow in the substratum. Slope ranges 
from 2 to 12 percent. 

Typical pedon of Freeon silt loam, 2 to 6 percent 
slopes, 1,100 feet north and 200 feet west of the 
southeast corner of sec. 16, T. 33 N., R. 12 W. 


Ap— to 7 inches; very dark grayish brown (10YR 3/2) 
silt loam, light brownish gray (10YR 6/2) dry; 
moderate fine subangular blocky structure; friable; 
common fine roots; about 2 percent gravel; 
moderately acid; abrupt smooth boundary. 

E/B—7 to 19 inches; about 60 percent brown (j0YR 
5/3) silt loam (E), very pale brown (10YR 7/3) dry; 
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weak medium platy structure; friable; tonguing into 
or surrounding remnants of dark yellowish brown 
(10YR 4/4) silt loam (Bt); moderate fine 
subangular blocky structure; friable; few distinct 
dark brown (7.5YR 3/4) clay films on faces of 
peds; common fine and very fine roots; many very 
fine and few medium tubular pores; common 
coarse prominent strong brown (7.5YR 4/6) 
masses of iron accumulation; about 5 percent 
gravel and 1 percent cobbles; slightly acid; clear 
smooth boundary. 

2B/E—19 to 39 inches; about 70 percent dark brown 
(7.5YR 3/4) sandy loam (Bt); moderate medium 
subangular blocky structure; friable; common faint 
dark brown (7.5YR 3/4) clay films on faces of 
peds; penetrated by tongues of brown (10YR 5/3) 
sandy loam (E), very pale brown (10YR 7/3) dry; 
weak thick platy structure; friable; few fine roots; 
many fine tubular pores; common coarse distinct 
and prominent strong brown (7.5YR 5/8) masses 
of iron accumulation; about 12 percent gravel and 
1 percent cobbles; strongly acid; clear smooth 
boundary. 

2Bt1—39 to 53 inches; dark reddish brown (5YR 3/4) 
sandy loam; moderate fine subangular blocky 
structure; friable; tendency to part along horizonta! 
cleavage planes inherited from the parent 
material; few fine roots; common fine tubular 
pores; common fine and medium vesicular pores; 
common faint dark reddish brown (5YR 3/4) clay 
films on faces of peds; common prominent brown 
(10YR 5/3) coatings on vertical faces of some 
peds; few coarse prominent strong brown (7.5YR 
5/8) masses of iron accumulation; about 5 percent 
gravel and 1 percent cobbles; strongly acid; clear 
smooth boundary. 

2Bt2—53 to 69 inches; dark reddish brown (5YR 3/4) 
sandy loam; moderate fine subangular blocky 
structure; friable; tendency to part along horizontal 
cleavage planes inherited from the parent 
material; many fine tubular pores; few medium 
vesicular pores; common faint dark reddish brown 
(5YR 3/4) clay films on faces of peds; few medium 
prominent strong brown (7.5YR 5/8) masses of 
iron accumulation; about 5 percent gravel and 1 
percent cobbles; moderately acid; clear wavy 
boundary. 

2Bt3—-69 to 85 inches; dark reddish brown (5YR 3/4} 
sandy loam; moderate fine subangular blocky 
structure; friable; tendency to part along horizontal 
cleavage planes inherited from the parent 
material; many fine tubular pores; few fine 
vesicular pores; common faint dark reddish brown 
(5YR 3/4) clay films on faces of peds; about 5 
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percent gravel and 1 percent cobbles; moderately 
acid; clear wavy boundary. 

2Cd—85 to 99 inches; reddish brown (5YR 4/4) sandy 
loam; massive; firm; tendency to part along 
horizontal cleavage planes; about 5 percent gravel 
and 1 percent cobbles; moderately acid. 


The thickness of the solum and the depth to the 
dense till (Cd horizon) range from 40 to 90 inches. The 
thickness of the silty mantle ranges from 12 to 36 
inches. 

The Ap horizon has value of 3 or 4 and chroma of 1 
to 3. The E horizon has value of 4 or 5 and chroma of 
2 or 3. All pedons have an E/B or B/E horizon, or both. 
The E part of the E/B or B/E horizon has colors and 
textures similar to those of the E horizon, and the Bt 
part has colors and textures similar to those of the Bt 
horizon. The Bt horizon has hue of 7.5YR or 10YR, 
value of 3 to 5, and chroma of 4 to 6. Pedons witha 
thinner mantle of loess typically have a 2B/E horizon. 
The 2E part of this horizon has hue of 5YR, 7.5YR, or 
10YR, value of 4 to 6, and chroma of 2 or 3. It is sandy 
loam, loam, or the gravelly analogs of these textures. 
The 2Bt part has colors and textures similar to those 
of the 2Bt horizon. The 2Bt horizon has hue of 2.5YR, 
5YR, or 7.5YR, value of 3 to 5, and chroma of 4 to 6. It 
is sandy loam, loam, or the gravelly analogs of these 
textures. The content of gravel ranges from 5 to 35 
percent. The 2Cd horizon has hue of 2.5YR, 5YR, or 
7.5YR, value of 3 to 5, and chroma of 4 to 6. It is 
sandy loam or gravelly sandy loam. The content of 
gravel ranges from 5 to 35 percent. 


Friendship Series 


The Friendship series consists of very deep, 
moderately well drained, rapidly permeable soils on 
outwash plains. These soils formed in sandy outwash. 
Slope ranges from 0 to 3 percent. 

Typical pedon of Friendship loamy sand, 0 to 3 
percent slopes, 1,540 feet north and 2,240 feet west of 
the southeast corner of sec. 17, T.33 N., R.11 W. 


Ap—O to 9 inches; dark brown (10YR 3/3) loamy sand, 
pale brown (10YR 6/3) dry; weak fine granular 
structure; very friable; common fine and medium 
roots; neutral; abrupt smooth boundary. 

Bw1—9 to 16 inches; dark yellowish brown (10YR 4/4) 
loamy sand; weak medium subangular blocky 
structure; very friable; few fine roots; slightly acid; 
clear smooth boundary. 

Bw2—16 to 27 inches; dark brown (7.5YR 4/4) sand; 
weak medium subangular blocky structure; very 
friable; few fine roots; moderately acid; clear 
smooth boundary. 
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C1—27 to 35 inches; strong brown (7.5YR 4/6) sand; 
single grain; loose; slightly acid; clear smooth 
boundary. 

C2—35 to 60 inches; strong brown (7.5YR 4/6) sand; 
single grain; loose; many medium and coarse 
prominent yellowish brown (10YR 5/8) masses of 
iron accumulation; strongly acid. 


The thickness of the solum ranges from 20 to 50 
inches. 

The A or Ap horizon has value of 2 or 3 and chroma 
of 1 to 3. The Bw horizon has hue of 7.5YR or 10YR, 
value of 4 or 5, and chroma of 4 to 6. The C horizon 
has hue of 7.5YR or 10YR, value of 4 to 6, and 
chroma of 2 to 6. 


Greenwood Series 


The Greenwood series consists of very deep, very 
poorly drained soils in depressions on ground 
moraines and outwash plains. These soils formed in 
more than 51 inches of herbaceous organic material. 
Permeability is moderate or moderately rapid. Slope is 
Oto 1 percent. 

Typical pedon of Greenwood peat, 0 to 1 percent 
slopes, 1,940 feet north and 2,440 feet east of the 
southwest corner of sec. 34, T.33 N., R. 10 W. 


Oi—0 to 12 inches; yellowish brown (10YR 5/4) peat; 
about 95 percent fiber, 90 percent rubbed; 
massive; very strongly acid (pH 4.9 in water); 
abrupt wavy boundary. 

Oe1—12 to 20 inches; mucky peat, dark yellowish 
brown (10YR 3/4) broken face, pressed, and 
rubbed; about 70 percent fiber, 30 percent rubbed; 
weak thick platy structure; nonsticky; herbaceous 
fiber; very strongly acid (pH 4.8 in water); clear 
smooth boundary. 

Oe2—20 to 30 inches; mucky peat, dark brown (7.5YR 
3/2) broken face, pressed, and rubbed; about 70 
percent fiber, 30 percent rubbed; weak coarse 
subangular blocky structure; nonsticky; 
herbaceous fiber; very strongly acid (pH 4.8 in 
water); clear smooth boundary. 

Oe3—30 to 38 inches; mucky peat, dark brown (7.5YR 
3/2) broken face, pressed, and rubbed; about 50 
percent fiber, 20 percent rubbed; weak coarse 
subangular blocky structure; nonsticky; 
herbaceous fiber; very strongly acid (pH 4.8 in 
water); clear smooth boundary. 

Oe4—38 to 52 inches; mucky peat, dark brown (7.5YR 
3/2) broken face, pressed, and rubbed; about 60 
percent fiber, 20 percent rubbed; weak coarse 
subangular blocky structure; nonsticky; extremely 
acid (pH 4.0 in water); clear smooth boundary. 
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Oa—52 to 60 inches; muck, dark reddish brown (SYR 
3/2) broken face, pressed, and rubbed; about 60 
percent fiber, 10 percent rubbed; weak coarse 
subangular blocky structure; nonsticky; 
herbaceous fiber; very strongly acid (pH 4.9 in 
water). 


The organic material is more than 51 inches thick. It 
is dominantly mucky peat, but some pedons have thin 
layers of peat and muck with a combined thickness of 
less than 10 inches. Some pedons have a surface 
cover of sohagnum moss less than 8 inches thick. 

The surface and subsurface tiers have hue of 5YR, 
7.5YR, or 10YR, value of 2 to 6, and chroma of 1 to 4. 


Haugen Series 


The Haugen series consists of moderately well 
drained soils on moraines. These soils are deep or 
very deep to dense glacial till. They formed in mostly 
loamy glacial mudflow sediment and in dense loamy 
glacial till. Permeability is moderate in the upper part of 
the subsoil, moderate or moderately slow in the lower 
part of the subsoil, and very slow in the substratum. 
Slope ranges from 2 to 15 percent. 

Typical pedon of Haugen sandy loam, 6 to 12 
percent slopes, 2,240 feet north and 1,390 feet east of 
the southwest corner of sec. 9, T.36.N., R. 12 W. 


A—0 to 4 inches; very dark brown (10YR 2/2) sandy 
loam, grayish brown (10YR 5/2) dry; moderate 
medium and fine granular structure; friable; many 
fine, medium, and coarse roots; a few clean sand 
grains; 6 percent gravel; strongly acid; clear 
smooth boundary. 

Bw1-—4 to 15 inches; dark yellowish brown (10YR 3/4) 
sandy loam; moderate fine subangular blocky 
structure; friable; many fine and common medium 
and coarse roots; many fine tubular pores; 13 
percent gravel; strongly acid; clear smooth 
boundary. 

Bw2—15 to 23 inches; dark yellowish brown (10YR 
4/4) gravelly sandy loam; moderate medium and 
fine subangular blocky structure; friable; common 
fine and few medium roots; many fine tubular 
pores; 18 percent gravel, about 1 percent cobbles; 
strongly acid; abrupt wavy boundary. 

E/B—23 to 35 inches; about 80 percent reddish brown 
(5YR 4/3) gravelly sandy loam (E), pink (5YR 7/3) 
dry; weak thin platy structure; friable; tonguing into 
or surrounding remnants of dark reddish brown 
(5YR 3/4) sandy loam (Bt); weak fine subangular 
blocky structure; friable; common faint reddish 
brown (5YR 4/4) clay films on faces of peds; few 
fine roots; many fine and medium tubular pores; 
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16 percent gravel, about 1 percent cobbles; 
moderately acid; clear wavy boundary. 

B/E—35 to 49 inches; about 65 percent dark reddish 
brown (5YR 3/4) sandy loam (Bt); moderate 
medium subangular blocky structure; friable; 
common faint reddish brown (5YR 4/4) clay films 

- on faces of peds; penetrated by tongues of 
reddish brown (SYR 4/3) sandy loam (E), pink 
(5YR 7/3) dry; moderate thin platy structure; 
friable; few fine roots; many fine tubular pores; few 
fine distinct yellowish red (5YR 4/6) masses of iron 
accumulation; 12 percent gravel, about 1 percent 
cobbles; moderately acid; clear wavy boundary. 

Bti1—49 to 60 inches; reddish brown (SYR 4/4) 
gravelly loamy sand; moderate medium and fine 
subangular blocky structure; friable; few fine roots; 
few fine tubular pores; common faint reddish 
brown (5YR 4/4) clay bridges between mineral 
grains; few fine distinct yellowish red (5YR 5/8) 
masses of iron accumulation; 25 percent gravel, 
about 2 percent cobbles; moderately acid; clear 
wavy boundary. 

Bt2—60 to 79 inches; dark reddish brown (5YR 3/4) 
gravelly sandy loam; weak fine subangular blocky 
structure; firm; tendency to part along horizontal 
cleavage planes inherited from the parent 
material; few fine roots; few fine tubular pores; 
common faint dark reddish brown (5YR 3/4) clay 
films on faces of peds; few fine distinct yellowish 

' red (5YR 5/8) masses of iron accumulation; two 
silty strata about 0.5 inch thick; 19 percent gravel, 
about 1 percent cobbles; slightly acid; clear wavy 
boundary. 

Cd—79 to 88 inches; reddish brown (5YR 4/4) gravelly 
sandy loam; massive; firm; 17 percent gravel, 
about 2 percent cobbles; slightly acid. 


The thickness of the solum ranges from 40 to more 
than 80 inches. The volume of gravel ranges from 3 to 
35 percent throughout the profile. The volume of 
cobbles ranges from 0 to 10 percent throughout the 
profile. 

The A or Ap horizon has value of 2 to 4 and chroma 
of 1 to 3. The Bw horizon has hue of 7.5YR or 10YR, 
value of 3 to 6, and chroma of 4 to 6. It is loam, sandy 
loam, or the gravelly analogs of these textures. All 
pedons have an E/B or B/E horizon, or both. The E 
part of the E/B or B/E horizon has hue of 5YR, 7.5YR, 
or 10YR, value of 4 to 6, and chroma of 2 or 3. Itis 
sandy loam, fine sandy loam, loamy sand, or the 
gravelly analogs of these textures. The Bt part of the 
E/B or B/E horizon has colors and textures similar to 
those of the Bt horizon. The Bt horizon has hue of 
2.5YR, 5YR, or 7.5YR, value of 3 to 6, and chroma of 
4 to 6. It is sandy loam, fine sandy loam, loamy sand, 
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or the gravelly analogs of these textures. The Cd 
horizon has hue of 2.5YR, 5YR, or 7.5YR, value of 3 
to 6, and chroma of 4 to 6. It is sandy loam, fine sandy 
loam, loamy sand, or the gravelly analogs of these 
textures. 


Hayriver Series 


The Hayriver series consists of well drained soils on 
uplands. These soils are moderately deep to 
sandstone. They formed in loamy residuum underlain 
by glauconitic sandstone or by sandy residuum and 
glauconitic sandstone. Permeability is moderate or 
moderately rapid in the subsoil and slow to moderate 
in the sandstone. Slope ranges from 2 to 50 percent. 

Typical pedon of Hayriver fine sandy loam, 6 to 12 
percent slopes, eroded, 2,340 feet north and 1,240 
feet west of the southeast corner of sec. 35, T. 32 N., 
R.12W. 


Ap—0 to 8 inches; dark brown (10YR 3/3) fine sandy 
loam, pale brown (10YR 6/3) dry; weak medium 
subangular blocky structure; friable; common fine 
roots; neutral; abrupt smooth boundary. 

E—8 to 13 inches; brown (10YR 5/8) fine sandy loam, 
very pale brown (10YR 7/9) dry; moderate 
medium and thin platy structure parting to 
moderate very fine subangular blocky; friable; few 
fine roots; about 2 percent sandstone channers; 
slightly acid; clear smooth boundary. 

Bti—13 to 24 inches; dark yellowish brown (10YR 4/4) 
fine sandy loam; moderate fine and medium 
subangular blocky structure; friable; few fine roots; 
common distinct dark yellowish brown (10YR 4/6) 
clay films on faces of peds; about 2 percent 
sandstone channers; moderately acid; clear 
smooth boundary. 

Bt2—24 to 30 inches; dark yellowish brown (10YR 4/4) 
fine sandy loam; moderate medium subangular 
blocky structure; friable; few fine roots; common 
distinct dark yellowish brown (10YR 4/6) clay films 
on faces of peds; about 2 percent sandstone 
channers; strongly acid; clear smooth boundary. 

Cr—30 to 60 inches; yellowish brown (10YR 5/4), fine 
grained glauconitic sandstone with common black 
(5Y 2.5/2) grains of glauconite. 


The thickness of the solum and the depth to weakly 
cemented sandstone range from 20 to 40 inches. 

The Ap horizon has value of 3 or 4 and chroma of 2 
or 3. Pedons in uncultivated areas have an A horizon, 
which has hue of 10YR, value of 2 or 3, and chroma of 
1 or 2. The Ap or A horizon is loam or fine sandy loam. 
The Bt horizon has hue of 7.5YR, 10YR, 2.5Y, or 5Y, 
value of 4 to 6, and chroma of 2 to 8. The C horizon, if 
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it occurs, has hue of 10YR, 2.5Y, 5Y, 5GY, or 5G, 
value of 4 to 7, and chroma of 2 to 6. It is loamy sand, 
sand, or fine sandy loam. The Cr horizon has colors 
similar to those of the C horizon. 


Magnor Series 


The Magnor series consists of somewhat poorly 
drained soils on moraines. These soils are deep to 
dense till. They formed in loess or other silty deposits 
and in the underlying dense sandy loam or loam 
glacial till. Permeability is moderate in the silty mantle, 
moderately slow or slow in the loamy lower part of the 
subsoil, and very slow in the substratum. Slope ranges 
from 0 to 4 percent. 

Typical pedon of Magnor silt loam, 0 to 4 percent 
slopes, 400 feet south and 900 feet east of the 
northwest corner of sec. 23, T.34.N., R. 10 W. 


Ap—0 to 8 inches; very dark grayish brown (10YR 3/2) 
silt loam, light brownish gray (1O0YR 6/2) dry; 
moderate medium granular structure; friable; few 
fine roots; moderately acid; abrupt smooth 
boundary. 

E—8 to 10 inches; brown (10YR 5/3) silt loam, very 
pale brown (10YR 7/3) dry; moderate medium 
platy structure; friable; few fine roots; few fine 
distinct yellowish brown (10YR 5/6) masses of iron 
accumulation; strongly acid; clear smooth 
boundary. 

E/B—10 to 18 inches; about 70 percent brown (10YR 
5/3) silt loam (E), very pale brown (10YR 7/3) dry; 
moderate medium platy structure; friable; tonguing 
into or surrounding remnants of dark yellowish 
brown (10YR 4/4) silt loam (Bt); moderate medium 
subangular blocky structure; friable; common faint 
dark brown (10YR 4/3) clay films on faces of peds; 
few fine roots; common medium faint and distinct 
light brownish gray (10YR 6/2) iron depletions and 
common medium distinct yellowish brown (10YR 
5/6) masses of iron accumulation; strongly acid; 
clear smooth boundary. 

B/E—18 to 24 inches; about 70 percent dark yellowish 
brown (10YR 4/4) silt loam (Bt); moderate medium 
subangular blocky structure; friable; common faint 
dark brown (10YR 4/3) clay films on faces of peds; 
penetrated by tongues of brown (10YR 5/3) silt 
loam (E), very pale brown (10YR 7/3) dry; 
moderate medium platy structure; friable; few fine 
roots; common medium distinct yellowish brown 
(10YR 5/6) masses of iron accumulation and 
common medium distinct and faint light brownish 
gray (10YR 6/2) iron depletions; about 3 percent 
gravel in the lower part; strongly acid; clear 
smooth boundary. 
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2Bt1—24 to 32 inches; reddish brown (5YR 4/4) sandy 
loam; moderate fine and medium subangular 
blocky structure; friable; common faint dark 
reddish brown (5YR 3/4) clay films on faces of 
peds; common medium prominent strong brown 
(7.5YR 5/6) masses of iron accumulation; about 
13 percent gravel; strongly acid; clear smooth 
boundary. 

2Bt2—32 to 40 inches; reddish brown (5YR 4/4) sandy 
loam; moderate medium and coarse subangular 
blocky structure; friable; common faint dark 
reddish brown (5YR 3/4) clay films on faces of 
peds; common medium prominent strong brown 
(7.5YR 5/6) masses of iron accumulation: about 7 
percent gravel and 2 percent cobbles; moderately 
acid; clear smooth boundary. 

2Bt3—40 to 50 inches; reddish brown (5YR 4/4) sandy 
loam; moderate coarse subangular blocky 
structure; friable; common faint dark reddish 
brown (5YR 3/4) clay films on faces of peds; 
common medium prominent strong brown (7.5YR 
5/6) masses of iron accumulation; about 7 percent 
gravel and 2 percent cobbles; moderately acid; 
clear smooth boundary. 

2Cd—50 to 60 inches; reddish brown (5YR 4/4) sandy 
loam; massive; firm; about 10 percent gravel and 2 
percent cobbles; slightly acid. 


The thickness of the solum ranges from 40 to 60 
inches. The thickness of the loess ranges from 12 to 
36 inches. 

The Ap horizon has value of 3 or 4 and chroma of 2 
or 3. The E horizon has value of 4 to 6 and chroma of 
2 or 3. All pedons have an E/B or B/E horizon, or both. 
The E part of the E/B or B/E horizon has colors and 
textures similar to those of the E horizon, and the Bt 
part has colors and textures similar to those of the 2Bt 
horizon. The 2Bt horizon has hue of 5YR or 7.5YR, 
value of 3 to §, and chroma of 3 to 6. It is loam or 
sandy loam. The 2Cd horizon has hue of 2.5YR, 5YR, 
or 7.5YR, value of 3 to 5, and chroma of 3 to 6. It is 
sandy loam or foam or the gravelly analogs of these 
textures. The content of gravel and cobbles in the 2Bt 
and 2Cd horizons ranges from 5 to 35 percent. 


Mahtomedi Series 


The Mahtomedi series consists of very deep, 
excessively drained soils on pitted outwash plains and 
end moraines. These soils formed in stratified sandy 
outwash. Permeability is rapid or very rapid. Slope 
ranges from 6 to 25 percent. 

Typical pedon of Mahtomedi loamy sand, in an area 
of Cress-Mahtomedi complex, 15 to 25 percent 
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slopes, 2,240 feet north and 2,240 feet east of the 
southwest corner of sec. 5, T.36.N., R. 14 W. 


A— to 4 inches; very dark grayish brown (10YR 3/2) 
loamy sand, grayish brown (10YR 5/2) dry; 
moderate fine granular structure; very friable; 
many fine roots; many clean sand grains 
throughout; strongly acid; abrupt wavy boundary. 

Bw1—4 to 14 inches; dark brown (7.5YR 4/4) sand; 
weak coarse subangular blocky structure; very 
friable; common fine roots; about 4 percent gravel; 
moderately acid; clear smooth boundary. 

Bw2—14 to 26 inches; dark brown (7.5YR 4/4) sand; 
weak coarse subangular blocky structure; very 
friable; few fine roots; about 12 percent gravel; 
moderately acid; clear smooth boundary 

C—26 to 60 inches; reddish brown (5YR 4/4), stratified 
gravelly sand and sand; sing!e grain; loose; about 
20 percent gravel; moderately acid. 


The thickness of the solum ranges from 20 to 40 
inches. The volume of gravel ranges from 0 to 35 
percent in the upper part of the solum and from 15 to 
35 percent in the lower part of the solum and in the C 
horizon. 

The A horizon has hue of 7.5YR or 10YR or is 
neutral in hue. It has value of 2 or 3 and chroma of 0 to 
2. The Bw horizon has hue of 5YR, 7.5YR, or 10YR, 
value of 3 to 5, and chroma of 4 to 6. It is typically 
sand, coarse sand, or the gravelly analogs of these 
textures, but in some pedons it is loamy sand or 
gravelly loamy sand in the upper part. The C horizon 
has hue of 5YR, 7.5YR, or 10YR, value of 4 to 6, and 
chroma of 3 or 4. It is gravelly sand or gravelly coarse 
sand. 


Markey Series 


‘The Markey series consists of very deep, very 
poorly drained soils in depressions and drainageways 
on outwash plains. These soils formed in decomposed 
organic material underlain by sandy alluvium. 
Permeability is moderately slow to moderately rapid in 
the organic layers and rapid in the substratum. Slope 
is 0 to 1 percent. 

Typical pedon of Markey muck, 0 to 1 percent 
slopes, 1,100 feet south and 1,000 feet west of the 
northeast corner of sec. 1, T.32.N., R. 10 W. 


Oai— to 10 inches; muck, black (N 2/0) broken face, 
rubbed, and pressed; about 10 percent fiber, 2 
percent rubbed; weak thick platy structure; 
nonsticky; herbaceous fiber; slightly acid (pH 6.5 
in water); clear wavy boundary. 

Oa2—10 to 22 inches; muck, black (5YR 2/1) broken 
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face, rubbed, and pressed; about 20 percent fiber, 
5 percent rubbed; weak coarse subangular blocky 
structure; nonsticky; herbaceous fiber; about 5 
percent woody fragments; slightly acid (pH 6.5 in 
water); clear wavy boundary. 

Oa3—22 to 38 inches; muck, black (N 2/0) broken 
face, rubbed, and pressed; about 10 percent fiber, 
5 percent rubbed; weak medium subangular 
blocky structure; nonsticky; herbaceous fiber; 
slightly acid (pH 6.5 in water); clear wavy 
boundary. 

Oa4—38 to 44 inches; muck, black (65YR 2/1) broken 
face, rubbed, and pressed; about 20 percent fiber, 
2 percent rubbed; weak coarse subangular blocky 
structure; nonsticky; herbaceous fiber; slightly acid 
(pH 6.5 in water); abrupt smooth boundary. 

Cg—44 to 60 inches; olive gray (65Y 4/2) sand; single 
grain; loose; moderately acid. 


The organic material ranges from 16 to 51 inches in 
thickness. It is dominantly muck, but some pedons 
have thin tayers of mucky peat or peat. 

The organic material has hue of 5YR, 7.5YR, or 
10YR or is neutral in hue. It has value of 2 or 3 and 
chroma of 0 to 3. The Cg horizon has hue of 10YR, 
2.5Y, or 5Y, value of 4 to 6, and chroma of 0 to 2. It is 
sand or loamy sand. 


Meehan Series 


The Meehan series consists of very deep, 
somewhat poorly drained, rapidly permeable soils in 
shallow depressions on outwash plains. These soils 
formed in sandy outwash. Slope ranges from 0 to 2 
percent. 

Typical pedon of Meehan loamy sand, 0 to 2 
_ percent slopes, 1,100 feet south and 1,200 feet east of 

the northwest corner of sec. 24, T. 32 N., R. 10 W. 


A—O to 5 inches; black (10YR 2/1) loamy sand, very 
dark gray (10YR 3/1) dry; weak moderate granular 
structure; very friable; common fine and medium 
roots; very strongly acid; abrupt smooth boundary. 

E—5 to 8 inches; brown (10YR 5/3) loamy sand, very 
pale brown (10YR 7/8) dry; weak medium platy 
structure: very friable; common fine and medium 
roots; very strongly acid; clear smooth boundary. 

Bwi—8 to 16 inches; dark brown (10YR 4/3) sand; 
weak medium subangular blocky structure; very 
friable; few fine roots; many medium faint grayish 
brown (10YR 5/2) iron depletions and few medium 
distinct yellowish brown (10YR 5/6) masses of iron 
accumulation; very strongly acid; clear smooth 
boundary. 
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Bw2—16 to 21 inches; dark brown (10YR 4/3) sand; 
weak coarse subangular blocky structure; very 
friable; few fine roots; few medium faint grayish 
brown (10YR 5/2) iron depletions and common 
medium distinct yellowish brown (10YR 5/6) 
masses of iron accumulation; very strongly acid; 
clear smooth boundary. 

Bw3—21 to 28 inches; dark yellowish brown (10YR 
4/4) sand; single grain; loose; many coarse distinct 
yellowish brown (10YR 5/6) masses of iron 
accumulation and few fine distinct grayish brown 
(10YR 5/2) iron depletions; strongly acid; clear 
smooth boundary. 

C—28 to 60 inches; dark brown (10YR 4/3) sand; 
single grain; loose; few medium distinct yellowish 
brown (10YR 5/6) masses of iron accumulation; 
moderately acid. 


The thickness of the solum ranges from 24 to 48 
inches. 

The A or Ap horizon has value of 2 or 3 and chroma 
of 1 or 2. The Bw horizon has hue of 7.5YR or 10YR, 
value of 4 to 6, and chroma of 2 to 8. The C horizon 
has hue of 7.5YR or 10YR, value of 4 to 7, and 
chroma of 2 to 4. 


Menahga Series 


The Menahga series consists of very deep, 
excessively drained, rapidly permeable soils on 
outwash plains. These soils formed in sandy outwash. 
Slope ranges from 0 to 25 percent. 

Typical pedon of Menahga loamy sand, 0 to 2 
percent slopes, 200 feet north and 650 feet west of the 
southeast corner of sec. 36, T.33 N., R. 10 W. 


Ap— to 12 inches; very dark grayish brown (10YR 
3/2) loamy sand, light brownish gray (10YR 6/2) 
dry; weak medium granular structure; very friable; 
few fine roots; about 3 percent gravel; neutral; 
abrupt smooth boundary. 

Bw1—12 to 14 inches; dark yellowish brown (10YR 
4/4) sand; weak medium subangular blocky 
structure; very friable; few fine roots; about 3 
percent gravel; slightly acid; clear smooth 
boundary. 

Bw2—14 to 26 inches; dark brown (7.5YR 4/4) sand; 
weak medium subangular blocky structure; very 
friable; few fine roots; about 3 percent gravel; 
slightly acid; clear smooth boundary. 

Bw3—26 to 32 inches; strong brown (7.5YR 5/6) sand; 
weak medium subangular blocky structure; very 
friable; about 3 percent gravel; moderately acid; 
clear smooth boundary. 
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C-—32 to 60 inches; yellowish brown (10YR 5/6) sand; 
single grain; loose; about 3 percent gravel; 
moderately acid. 


The thickness of the solum ranges from 20 to 46 
inches. 

The A horizon has value of 2 or 3 and chroma of 1 
or 2. The Bw horizon has hue of 7.5YR or 10YR, value 
of 4 or 5, and chroma of 3 to 6. The C horizon has hue 
of 7.5YR or 10YR, value of 4 to 6, and chroma of 3 to 
6. 


Moppet Series 


The Moppet series consists of very deep, 
moderately well drained soils on flood plains. These 
soils are moderately deep to sandy outwash. They 
formed mostly in loamy alluvium underlain by sandy 
alluvium. Permeability is moderate or moderately rapid 
in the loamy alluvium and rapid in the sandy 
substratum. Slope ranges from 0 to 2 percent. 

Typical pedon of Moppet fine sandy loam, 0 to 2 
percent slopes, 2,200 feet south and 1,850 feet east of 
the northwest corner of sec. 32, T. 35 N., R. 13 W. 


A—0 to 4 inches; very dark grayish brown (10YR 3/2) 
fine sandy loam, light brownish gray (10YR 6/2) 
dry; weak fine granular structure; very friable; 
many very fine and fine roots; extremely acid; 
clear smooth boundary. 

E—4 to 10 inches; brown (10YR 4/3) fine sandy loam 
with thin strata of very fine sandy loam and silt 
loam, pale brown (10YR 6/3) dry; weak medium 
subangular blocky structure; very friable; breaks to 
weak thin plates along depositional strata; 
common very fine and fine roots; extremely acid; 
clear smooth boundary. 

Bw1—10 to 19 inches; dark yellowish brown (10YR 
4/4) fine sandy loam with a few thin strata of fine 
sand; weak medium subangular blocky structure; 
very friable; breaks to weak thin plates along 
depositional strata; few very fine and fine roots; 
very strongly acid; clear smooth boundary. 

Bw2—19 to 29 inches; dark yellowish brown (10YR 
4/4) fine sandy loam with common thin strata of 
fine and very fine sand; weak coarse subangular 
blocky structure; friable; breaks to moderate 
medium plates along depositional strata; few very 
fine and fine roots; few fine prominent strong 
brown (7.5YR 4/6) masses of iron accumulation; 
very strongly acid; clear smooth boundary. 

Bw3—29 to 39 inches; dark yellowish brown (10YR 
4/4) fine sandy loam with few thin strata of fine 
sand; weak coarse subangular blocky structure; 
friable; breaks to moderate medium plates along 
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depositional strata; few very fine and fine roots; 
common medium prominent strong brown (7.5YR 
5/6) masses of iron accumulation; very strongly 
acid; clear smooth boundary. 

2C—339 to 60 inches; dark yellowish brown (10YR 4/6) 
gravelly sand; single grain; loose; few medium faint 
yellowish brown (10YR 5/6) masses of iron 
accumulation; about 20 percent gravel; strongly 
acid. 


The thickness of the solum, the thickness of the 
loamy mantle, and the depth to sandy alluvium range 
from 24 to 40 inches. 

The A horizon has hue of 7.5YR or 10YR, value of 
3 or 4, and chroma of 1 to 3. The E horizon has hue of 
7.5YR or 10YR, value of 4 to 6, and chroma of 2 or 3. 
It is fine sandy loam, sandy loam, loam, or silt loam 
and typically has thin strata of coarser or finer texture. 
The Bw horizon has hue of 7.5YR or 10YR, value of 3 
to 6, and chroma of 4 to 6. It is typically fine sandy 
loam, sandy loam, or loam but is silt loam in the upper 
part in some pedons. It typically has thin strata of 
coarser or finer texture. Some pedons have a 2BC 
horizon. This horizon has colors and textures similar to 
those of the 2C horizon. The 2C horizon has hue of 
7.5YR or 10YR, value of 4 to 6, and chroma of 3 to 6. 
It is sand, fine sand, loamy sand, loamy fine sand, or 
the gravelly analogs of these textures. It has thin strata 
of finer texture in some pedons. The content of gravel 
ranges from 0 to 35 percent in the 2BC and 2C 
horizons. 


Newood Series 


The Newood series consists of moderately well 
drained soils on moraines. These soils are deep or 
very deep to dense glacial till. They formed in mostly 
loamy glacial till. Permeability is moderate in the upper 
part of the subsoil, slow in the lower part of the 
subsoil, and very slow in the substratum. Slope ranges 
from 2 to 15 percent. 

Typical pedon of Newood sandy loam, 2 to 6 
percent slopes, 1,750 feet south and 1,750 feet west 
of the northeast corner of sec. 19, T.36.N., R. 9 W,, in 
Rusk County, Wisconsin: 


Oa— to 1 inch; black (10YR 2/1) muck (sapric 
material occurring as a mat of partially 
decomposed forest litter); about 30 percent fiber, 
10 percent rubbed; weak medium granular 
structure; very friable; very strongly acid; abrupt 
smooth boundary. 

E—1 to 3 inches; dark grayish brown (10YR 4/2) 
sandy foam, light brownish gray (10YR 6/2) dry; 
weak thin platy structure; friable; many fine and 
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medium roots; 3 percent gravel; strongly acid; 
abrupt wavy boundary. 

Bs—3 to 11 inches; dark brown (7.5YR 3/4) loamy 
sand; weak medium subangular blocky structure; 
friable; many fine and medium roots; 7 percent 
gravel; very strongly acid; clear wavy boundary. 

Bw—11 to 21 inches; brown (7.5YR 4/4) sandy loam; 
weak medium subangular blocky structure; friable; 
common fine and medium roots; 5 percent gravel; 
strongly acid; clear wavy boundary. 

E/B—21 to 28 inches; 60 percent brown (7.5YR 4/3) 
sandy loam (E), pink (7.5YR 7/3) dry; moderate 
medium platy structure; friable; tonguing into or 
surrounding remnants of dark brown (7.5YR 4/4) 
sandy loam (Bt); moderate medium subangular 
blocky structure; friable; few distinct dark reddish 
brown (5YR 3/4) clay films on faces of peds; 
common fine and medium roots; few fine distinct 
strong brown (7.5YR 5/6) masses of iron 
accumulation; 1 percent gravel; strongly acid; clear 
wavy boundary. 

B/E—28 to 40 inches; 70 percent reddish brown (SYR 
4/4) sandy foam (Bt); moderate medium 
subangular blocky structure; friable; few distinct 
dark reddish brown (5YR 3/4) clay films on faces 
of peds; penetrated by tongues of brown (7.5YR 
5/3) sandy loam (E), pink (7.5YR 7/3) dry; weak 
medium platy structure; friable; common fine and 
medium roots; common medium distinct and 
prominent yellowish red (6YR 5/6) masses of iron 
accumulation; 9 percent gravel; strongly acid; clear 
wavy boundary. 

Bt1—40 to 53 inches; yellowish red (5YR 4/6) loamy 
sand; moderate medium subangular blocky 
structure; friable; few fine and medium roots; 
common distinct dark reddish brown (5YR 3/4) 
clay films on faces of peds; common medium faint 
yellowish red (SYR 5/6) masses of iron 
accumulation; 8 percent gravel and 1 percent 
cobbles; strongly acid; clear wavy boundary. 

Bt2—53 to 64 inches; yellowish red (6YR 4/6) loamy 
sand; moderate medium subangular blocky 
structure; friable; few fine roots; few distinct dark 
reddish brown (5YR 3/4) clay films on faces of 
peds; few medium faint yellowish red (5YR 5/6) 
masses of iron accumulation; 12 percent gravel 
and 1 percent cobbles; moderately acid; clear 
wavy boundary. 

Cd—64 to 80 inches; yellowish red (5YR 4/6) sandy 
loam; massive; firm; 13 percent gravel and 1 
percent cobbles; moderately acid. 


The thickness of the solum and the depth to the Cd 
horizon are more than 40 inches. The volume of gravel 
ranges from 2 to 35 percent throughout the profile. The 
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volume of cobbles ranges from about 0 to 10 percent 
throughout the profile. 

The A horizon, if it occurs, has value of 2 or 3 and 
chroma of 1 or 2. The E horizon has hue of 7.5YR or 
10YR, value of 4 to 6, and chroma of 2 or 3. It is loam, 
loamy sand, sandy loam, or the gravelly analogs of 
these textures. The Bs horizon has value of 3 or 4 and 
chroma of 3 to 5. It is sandy loam, loam, or the gravelly 
analogs of these textures. All pedons have an E/B or 
B/E horizon, or both. The E part of the E/B or B/E 
horizon has colors and textures similar to those of the 
E horizon. The Bt part has hue of 2.5YR, 5YR, or 
7.5YR, value of 3 to 5, and chroma of 3 to 6. It is 
loamy sand, sandy loam, fine sandy loam, or the 
gravelly analogs of these textures. Some pedons do 
not have a Bt horizon. If it occurs, the Bt horizon has 
colors and textures similar to those of the Bt part of 
the E/B or B/E horizon. The Cd horizon has hue of 
2.5YR, 5YR, or 7.5YR, value of 3 to 6, and chroma of 
4 to 6. It is sandy loam, fine sandy loam, or the 
gravelly analogs of these textures. 


Newot Series 


The Newot series consists of well drained soils on 
moraines. These soils are deep or very deep to dense 
glacial till. They formed in mostly loamy glacial till. 
Permeability is moderate in the upper part of the 
subsoil, slow in the lower part of the subsoil, and very 
slow in the substratum. Slope ranges from 15 to 35 
percent. 

Typical pedon of Newot sandy loam, 15 to 35 
percent slopes, approximately 850 feet north and 900 
feet west of the southeast corner of sec. 23, T. 36 N., 
R.10E. 


Oe—0 to 2 inches; black (7.5YR 2.5/1 rubbed) mucky 
peat (hemic material occurring as a mat of 
partially decomposed forest litter); about 80 
percent fiber, 20 percent rubbed; weak medium 
granular structure; very friable; very strongly acid; 
abrupt smooth boundary. 

E—2 to 4 inches; brown (7.5YR 4/2) sandy loam, light 
brownish gray (10YR 6/2) dry; weak thick platy 
structure parting to moderate fine subangular 
blocky; friable; many very fine and fine and few 
medium and coarse roots; few fine tubular pores; 
about 3 percent gravel; extremely acid; clear wavy 
boundary. 

Bs1—4 to 10 inches; dark brown (7.5YR 4/4) sandy 
loam; moderate fine subangular blocky structure; 
friable; many very fine and fine and few medium 
and coarse roots; few fine tubular pores; about 5 
percent gravel and 5 percent cobbles; strongly 
acid; gradual wavy boundary. 
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Bs2—10 to 21 inches; dark brown (7.5YR 4/4) sandy 
loam; moderate medium subangular blocky 
structure; friable; few very fine to coarse roots; few 
fine tubular pores; about 7 percent gravel and 7 
percent cobbles; strongly acid; clear wavy 
boundary. 

E/B—21 to 41 inches; 60 percent reddish brown (SYR 
4/3) loamy sand (E’), pink (©YR 7/3) dry; 
moderate medium platy structure; very friable; 
tonguing into and surrounding remnants of dark 
reddish brown (2.5YR 3/4) sandy loam (Bt); 
moderate fine subangular blocky structure; friable; 
few faint dark reddish brown (2.5YR 2.5/4) clay 
films on faces of peds; few very fine to coarse 
roots; few fine tubular and interstitial pores; about 
6 percent gravel and 8 percent cobbles; strongly 
acid; gradual wavy boundary. 

B/E—41 to 62 inches; 70 percent dark reddish brown 
(2.5YR 3/4) sandy loam (Bt); moderate medium 
subangular blocky structure; friable; few faint dark 
reddish brown (2.5YR 2.5/4) clay films on faces of 
peds; penetrated by tongues of reddish brown 
(5YR 4/3) loamy sand (E’), pink (5YR 7/3) dry; 
weak thick platy structure; very friable; few fine to 
coarse roots; few fine tubular and interstitial pores; 
about 6 percent gravel and 8 percent cobbles; 
moderately acid; gradual wavy boundary. 

Cd—€2 to 80 inches; dark reddish brown (2.5YR 3/4) 
sandy loam; massive; firm; about 5 percent gravel 
and 8 percent cobbles; moderately acid. 


The thickness of the solum and the depth to the Cd 
horizon are more than 40 inches. The volume of gravel 
ranges from 2 to 35 percent throughout the profile. The 
volume of cobbles ranges from about 0 to 10 percent 
throughout the profile. 

The A horizon, if it occurs, has value of 2 or 3 and 
chroma of 1 or 2. The E horizon has hue of 7.5YR or 
10YR, value of 4 to 6, and chroma of 2 or 3. It is loam, 
loamy sand, sandy loam, or the gravelly analogs of 
these textures. The Bs horizon has value of 3 or 4 and 
chroma of 3 to 5. It is sandy loam, loam, or the gravelly 
analogs of these textures. All pedons have an E/B or 
B/E horizon, or both. The E part of the E/B or B/E 
horizon has colors and textures similar to those of the 
E horizon. The Bt part has hue of 2.5YR, 5YR, or 
7.5YR, value of 3 to 5, and chroma of 3 to 6. It is 
typically sandy loam, fine sandy loam, or the gravelly 
analogs of these textures, but in some pedons it has 
subhorizons of loamy sand or gravelly loamy sand. 
Some pedons have a Bt horizon, which has colors and 
textures similar to those of the Bt part of the E/B or 
B/E horizon. The Cd horizon has hue of 2.5YR, 5YR, 
or 7.5YR, value of 3 to 6, and chroma of 4 to 6. It is 
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sandy loam, fine sandy loam, loamy sand, or the 
gravelly analogs of these textures. 


Newson Series 


The Newson series consists of very deep, poorly 
drained, rapidly permeable soils in drainageways and 
depressions on outwash plains. These soils formed in 
sandy outwash,. Slope ranges from 0 to 2 percent. 

Typical pedon of Newson loamy sand, 0 to 2 
percent slopes, 2,100 feet north and 300 feet east of 
the southwest corner of sec. 13, T.32.N., R. 12 W. 


A— to 8 inches; very dark brown (10YR 2/2) loamy 
sand, dark grayish brown (10YR 4/2) dry; 
moderate medium granular structure; very friable; 
many fine and medium roots; moderately acid; 
abrupt smooth boundary. 

Bgi—8 to 12 inches; dark grayish brown (10YR 4/2) 
sand; weak medium subangular blocky structure; 
very friable; few fine distinct yellowish brown 
(10YR 5/6) masses of iron accumulation; strongly 
acid; clear smooth boundary. 

Bg2—12 to 21 inches; grayish brown (2.5Y 5/2) sand; 
weak medium subangular blocky structure; very 
friable; few fine prominent yellowish brown (10YR 
5/6) masses of iron accumulation; strongly acid; 
clear smooth boundary. 

Bg3—21 to 28 inches; light brownish gray (2.5YR 6/2) 
sand; weak coarse subangular blocky structure; 
very friable; few fine roots; many coarse prominent 
yellowish brown (10YR 5/6) and common medium 
prominent strong brown (7.5YR 5/8) masses of 
iron accumulation; strongly acid; gradual wavy 
boundary. 

Cg—28 to 60 inches; light brownish gray (2.5YR 6/2) 
sand; common medium prominent yellowish brown 
(10YR §/6) masses of iron accumulation; single 
grain; loose; moderately acid. 


The thickness of the solum ranges from 20 to 40 
inches. 

The A horizon has value of 2 or 3 and chroma of 1 
to 3. The Bg horizon and the BCg horizon, if it occurs, 
have hue of 10YR or 2.5Y, value of 4 to 6, and chroma 
of 1 or 2. The Cg horizon has hue of 7.5YR, 10YR, or 
2.5YR, value of 4 to 6, and chroma of 1 to 6. 


Oesterle Series 


The Oesterle series consists of very deep, 
somewhat poorly drained soils on outwash plains and 
stream terraces. These soils are moderately deep to 
sandy outwash. They formed in loamy alluvium and in 
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the underlying sandy outwash. Permeability is 
moderate or moderately rapid in the loamy alluvium 
and rapid or very rapid in the sandy outwash. Slope 
ranges from 0 to 2 percent. 

Typical pedon of Oesterle sandy loam, 0 to 2 
percent slopes, 1,800 feet south and 400 feet east of 
the northwest corner of sec. 15, T. 33 N., R. 10 W. 


Ap—O to 8 inches; very dark grayish brown (10YR 3/2) 
sandy loam, pale brown (10YR 6/3) dry; moderate 
medium granular structure; friable; many fine and 
medium roots; moderately acid; abrupt smooth 
boundary. 

E—8 to 11 inches; brown (10YR 5/3) sandy loam, very 
pale brown (10YR 7/3) dry; moderate medium 
platy structure; friable; few fine roots; few fine 
prominent strong brown (7.5YR 5/8) masses of 
iron accumulation; moderately acid; clear smooth 
boundary. 

B/E—11 to 17 inches; about 60 percent dark brown 
(7.5YR 4/4) sandy loam (Bt); moderate medium 
subangular blocky structure; friable; few distinct 
dark brown (7.5YR 4/2) clay films on faces of 
peds; penetrated by tongues of brown (10YR 5/3) 
sandy loam (E), very pale brown (10YR 7/3) dry; 
moderate medium platy structure; friable; few fine 
roots; common medium distinct and prominent 
strong brown (7.5YR 5/8) masses of iron 
accumulation and common medium prominent 
and faint grayish brown (10YR 5/2) iron depletions; 
strongly acid; clear smooth boundary. 

Bti1—17 to 25 inches; dark brown (7.5YR 4/4) sandy 
loam; moderate medium subangular blocky 
structure; friable; few fine roots; few distinct dark 
brown (7.5YR 4/2) clay films on faces of peds; 
many medium prominent grayish brown (10YR 
5/2) iron depletions and common medium distinct 
strong brown (7.5YR 5/8) masses of iron 
accumulation; strongly acid; clear wavy boundary. 

2Bt2—25 to 31 inches; dark brown (7.5YR 4/4) loamy 
sand; weak coarse subangular blocky structure; 
very friable; few fine roots; common distinct dark 
brown (7.5YR 4/2) clay bridges between sand 
grains; common medium distinct strong brown 
(7.5YR 5/8) masses of iron accumulation and 
common medium prominent grayish brown (10YR 
5/2) iron depletions; about 10 percent gravel; 
strongly acid; abrupt smooth boundary. 

2C—31 to 60 inches; yellowish brown (10YR 5/6), 
stratified sand and gravelly sand; single grain; 
loose; about 10 percent gravel (as an average); 
moderately acid. 


The thickness of the loamy mantle and the depth to 
sandy outwash range from 20 to 40 inches. 
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The Ap horizon has value and chroma of 2 or 3. 
Some pedons have an A horizon, which has value of 2 
or 3 and chroma of 1 or 2. The E horizon has value of 
4 to 6 and chroma of 2 or 3. All pedons have an E/B or 
B/E horizon, or both. The E part of the E/B or B/E 
horizon has colors and textures similar to those of the 
E horizon, and the Bt part has colors and textures 
similar to those of the Bt horizon. The Bt horizon has 
hue of 7.5YR or 10YR, value of 4 to 6, and chroma of 
3 to 6. It is loam or sandy loam. The 2Bt horizon has 
hue of SYR, 7.5YR, or 10YR, value of 4 to 6, and 
chroma of 2 to 6. It is loamy sand or gravelly loamy 
sand. The content of gravel in the 2Bt and 2C horizons 
averages from 5 to 35 percent. The 2C horizon has 
colors similar to those of the 2Bt horizon. The 2C 
horizon is stratified with sand, coarse sand, or the 
gravelly or very gravelly analogs of these textures. 


Otterholt Series 


The Otterholt series consists of very deep, well 
drained soils on ground moraines. These soils formed 
in loess and loamy glacial till. Permeability is moderate 
in the silty mantle and moderate or moderately slow in 
the till. Slope ranges from 6 to 20 percent. 

Typical pedon of Otterholt silt loam, 6 to 12 percent 
slopes, eroded, 2,000 feet north and 100 feet west of 
the center of sec. 34, T.32 N., R. 14 W. 


Ap—0 to 9 inches; dark brown (10YR 3/3) silt loam, 
pale brown (10YR 6/3) dry; moderate fine and 
very fine subangular blocky structure; friable; 
common fine and medium roots; neutral; abrupt 
smooth boundary. 

E/B—9 to 17 inches; about 60 percent brown (10YR 
5/3) silt loam (E), very pale brown (10YR 7/3) dry; 
moderate medium platy structure; friable; tonguing 
into or surrounding remnants of dark brown 
(7.5YR 4/4) silt loam (Bt); moderate medium 
subangular blocky structure; friable; few faint dark 
brown (7.5YR 3/4) clay films on faces of peds; few 
fine and medium roots; moderately acid; clear 
smooth boundary. 

B/E—17 to 26 inches; about 70 percent dark brown 
(7.5YR 4/4) silt loam (Bt); moderate medium 
subangular blocky structure; friable; common faint 
dark brown (7.5YR 3/4) clay films on faces of 
peds; penetrated by tongues of brown (10YR 5/3) 
silt loam (E), very pale brown (10YR 7/3) dry; 
moderate medium platy structure; friable; few fine 
roots; strongly acid; clear smooth boundary. 

Bt1—-26 to 35 inches; dark brown (7.5YR 4/4) silt 
loam; moderate medium subangular blocky 
structure; friable; few fine roots; common faint dark 
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brown (7.5YR 3/4) and few distinct dark brown 
(7.5YR 3/2) clay films on faces of peds; common 
distinct brown (10YR 5/3) coatings of clean silt 
grains on vertical faces of some peds; strongly 
acid; clear smooth boundary. 

Bt2—35 to 41 inches; dark brown (7.5YR 4/4) silt 
loam; moderate coarse subangular blocky 
structure; friable; few fine roots; common faint dark 
brown (7.5YR 3/4) clay films on faces of peds and 
in pores; strongly acid; gradual wavy boundary. 

2Bt3—41 to 45 inches; dark reddish brown (5YR 3/4) 
loam; weak medium subangular blocky structure; 
friable; few fine roots; few faint dark reddish brown 
(5YR 3/3) clay films on faces of peds; about 5 
percent gravel; strongly acid; clear smooth 
boundary. 

2C—45 to 60 inches; reddish brown (5YR 4/4) sandy 
loam; massive; friable; about 10 percent gravel; 
moderately acid. 


The thickness of the solum ranges from 40 to more 
than 60 inches. The thickness of the silty mantle 
ranges from 36 to 60 inches. 

The Ap horizon has value of 3 or 4 and chroma of 2 
or 3. Pedons in uncultivated areas have an A horizon, 
which has hue of 10YR, value of 2 or 3, and chroma of 
1 or 2. The E horizon has value of 4 to 6 and chroma 
of 2 or 3. All pedons have an E/B or B/E horizon, or 
both. The E part of the E/B or B/E horizon has colors 
and textures similar to those of the E horizon, and the 
Bt part has colors and textures similar to those of the 
Bt horizon. The Bt horizon has hue of 7.5YR or 10YR, 
value of 3 to 5, and chroma of 4 to 6. The 2C horizon 
has hue of 2.5YR, SYR, or 7.5YR and value and 
chroma of 4 to 6. It is sandy loam, loam, or the gravelly 
analogs of these textures. 


Plainbo Series 


The Plainbo series consists of excessively drained 
soils on stream terraces and on uplands. These soils 
are moderately deep to sandstone. They formed in 
sandy eolian or alluvial deposits underlain by 
sandstone. Permeability is rapid in the subsoil and 
moderately slow or moderate in the sandstone. Slope 
ranges from 2 to 20 percent. 

Typical pedon of Plainbo loamy sand, 6 to 12 
percent slopes, 400 feet north and 1,800 feet west of 
the southeast corner of sec. 29, T.32.N., R. 11 W. 


Ap—O to 9 inches; dark brown (10YR 3/3) loamy sand, 
pale brown (10YR 6/3) dry; weak medium granular 
structure; very friable; common fine and medium 
roots; slightly acid; abrupt smooth boundary. 

Bw1i—9 to 16 inches; dark brown (7.5YR 4/4) sand; 
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weak medium subangular blocky structure; very 
friable; few fine roots; slightly acid; clear smooth 
boundary. 

Bw2—16 to 21 inches; yellowish brown (10YR 5/6) 
sand; weak coarse subangular blocky structure; 
very friable; few fine roots; strongly acid; clear 
smooth boundary. 

BC—21 to 35 inches; brownish yellow (10YR 6/6) 
sand; single grain; loose; few fine roots; strongly 
acid; clear smooth boundary. 

Cr—35 to 60 inches; very pale brown (10YR 7/3) 
sandstone. 


The thickness of the solum and the depth to soft 
sandstone range from 20 to 40 inches. 

The Ap horizon has value of 3 or 4 and chroma of 2 
or 3. Pedons in uncultivated areas have an A horizon, 
which has value of 2 or 3 and chroma of 1 or 2. The 
Bw and BC horizons have hue of 7.5YR or 10YR, 
value of 3 to 6, and chroma of 4 to 8. The sandstone is 
a Cr horizon in at least the upper 10 inches. It grades 
to an R layer with increasing depth in some pedons. 


Poskin Series 


The Poskin series consists of very deep, somewhat 
poorly drained soils on outwash plains. These soils are 
moderately deep to sandy outwash. They formed 
mostly in loess or silty alluvium underlain by stratified 
sandy outwash. Permeability is moderate in the silty 
mantle, moderate or moderately rapid in the loamy 
lower part of the subsoil, and rapid or very rapid in the 
sandy outwash. Slope ranges from 0 to 2 percent. 

Typical pedon of Poskin silt loam, 0 to 2 percent 
slopes, 2,190 feet south and 1,340 feet west of the 
northeast corner of sec. 16, T.35.N., R. 10 W. 


Ap—0 to 9 inches; very dark grayish brown (10YR 3/2) 
silt loam, light brownish gray (10YR 6/2) dry; 
moderate medium granular structure; friable; 
common fine and medium roots; slightly acid; 
abrupt smooth boundary. 

E—9 to 12 inches; brown (10YR 5/8) silt loam, very 
pale brown (10YR 7/3) dry; moderate medium 
platy structure; friable; few fine roots; few fine 
distinct yellowish brown (10YR 5/6) masses of iron 
accumulation; slightly acid; clear wavy boundary. 

E/B—12 to 19 inches; about 70 percent brown (10YR 
5/3) silt loam (E), very pale brown (10YR 7/3) dry; 

’ moderate medium platy structure; friable; tonguing 
into or surrounding remnants of dark yellowish 
brown (10YR 4/4) silt loam (Bt); moderate medium 
subangular blocky structure; friable; few distinct 
dark brown (7.5YR 4/4) clay films on faces of 
peds; few fine roots; common medium faint and 
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distinct light brownish gray (10YR 6/2) iron 
depletions and few fine distinct yellowish brown 
(10YR 5/6) masses of iron accumulation; 
moderately acid; clear wavy boundary. 

Bti-—19 to 27 inches; yellowish brown (10YR 5/4) silt 
loam; moderate medium subangular blocky 
structure; friable; few fine roots; common distinct 
dark brown (7.5YR 4/4) clay films on faces of 
peds; common medium distinct light brownish gray 
(10YR 6/2) iron depletions and common medium 
prominent strong brown (7.5YR 5/6) masses of 
iron accumulation; strongly acid; clear wavy 
boundary, 

Bt2—27 to 36 inches; dark brown (7.5YR 4/4) silt 
loam; moderate medium subangular blocky 
structure; friable; few fine roots; common distinct 
dark brown (7.5YR 4/2) clay films on faces of 
peds; common medium distinct strong brown 
(7.5YR 5/6) masses of iron accumulation and 
common medium prominent grayish brown (10YR 
5/2) iron depletions; about 2 percent gravel; 
strongly acid; clear wavy boundary. 

2Bt3—36 to 39 inches; dark brown (7.5YR 4/4) sandy 
loam; weak medium subangular blocky structure; 
friable; few distinct dark brown (7.5YR 4/2) clay 
films on faces of peds; few medium distinct strong 
brown (7.5YR 5/6) masses of iron accumulation; 
about 8 percent gravel; moderately acid; clear 
smooth boundary. 

3C—339 to 60 inches; reddish brown (5YR 4/4), 
stratified gravelly sand and sand; single grain; 
loose; few fine distinct yellowish red (SYR 4/6) 
masses of iron accumulation; about 20 percent 
gravel (as an average); about 5 percent cobbles; 
moderately acid. 


The thickness of the solum, the thickness of the 
silty mantle, and the depth to sandy outwash range 
from 20 to 40 inches. 

The Ap or A horizon has value of 3 or 4 and chroma 
of 1 to 3. The E horizon has value of 4 to 6 and 
chroma of 2 or 3. All pedons have an E/B or B/E 
horizon, or both. The E part of the E/B or B/E horizon 
has colors and textures similar to those of the E 
horizon, and the Bt part has colors and textures 
similar to those of the Bt horizon. The Bt horizon has 
hue of 7.5YR or 10YR, value of 4 or 5, and chroma of 
3 or 4. The 2Bt horizon has hue of 5YR, 7.5YR, or 
10YR, value of 4 or 5, and chroma of 4 to 6. It is sandy 
loam, loam, or the gravelly analogs of these textures. 
Some pedons have a 3Bt horizon. This horizon has 
colors similar to those of the 3C horizon. It is loamy 
sand, loamy coarse sand, or the gravelly or very 
gravelly analogs of these textures. The 3C horizon has 
hue of 5YR, 7.5YR, or 10YR, value of 4 to 6, and 
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chroma of 2 to 6. It is stratified with sand, coarse sand, 
or the gravelly or very gravelly analogs of these 
textures. The content of gravel ranges from 3 to 45 
percent, as an average, in the sandy outwash and 
ranges from 0 to 60 percent in individual strata. 


Quarderer Series 


The Quarderer series consists of very deep, 
moderately well drained, moderately permeable soils 
in drainageways on uplands. These soils formed in 
silty alluvium. Slope ranges from 0 to 3 percent. 

Typical pedon of Quarderer silt !oam, 0 to 3 percent 
slopes, 2,240 feet south and 1,140 feet east of the 
northwest corner of sec. 22, T.32.N., R. 12 W. 


Ap—0 to 10 inches; very dark grayish brown (10YR 
3/2) silt loam, brown (10YR 5/3) dry; moderate 
medium granular structure; friable; common fine 
and medium roots; strongly acid; clear smooth 
boundary. 

A—10 to 13 inches; dark brown (10YR 3/3) silt loam, 
brown (10YR 5/3) dry; moderate medium 
subangular blocky structure; friable; common fine 
and medium roots; very strongly acid; clear 
smooth boundary. 

C—13 to 22 inches; stratified, very dark grayish brown 
(10YR 3/2) and dark yellowish brown (10YR 4/4) 
silt loam; massive; friable; breaks along 
depositional strata to medium and thick platy 
fragments; few fine roots; moderately acid; clear 
smooth boundary. 

Ab1—22 to 26 inches; very dark brown (10YR 2/2) silt 
loam, grayish brown (10YR 5/2) dry; moderate 
medium subangular blocky structure; friable; few 
fine roots; moderately acid; clear smooth 
boundary. 

Ab2—26 to 29 inches; dark brown (10YR 3/3) silt 
loam, brown (10YR 5/3) dry; moderate medium 
platy structure; friable; few fine roots; moderately 
acid; clear smooth boundary. 

Btb1—29 to 39 inches; dark yellowish brown (10YR 
4/4) silt loam; moderate medium subangular 
blocky structure; friable; common distinct dark 
brown (7.5YR 3/4) clay films on faces of peds; 
common faint brown (10YR 4/3) silt coatings on 
faces of peds; strongly acid; clear wavy boundary. 

Btb2—39 to 48 inches; dark yellowish brown (10YR 
4/4) silt loam; strong medium subangular blocky 
structure; friable; common distinct dark brown 
(7.5YR 3/4) clay films on faces of peds; few fine 
distinct yellowish brown (10YR 5/6) masses of iron 
accumulation; very strongly acid; clear smooth 
boundary. 

Btb3—48 to 55 inches; dark yellowish brown (10YR 
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4/4) silt loam; moderate coarse subangular blocky 
structure; friable; common distinct dark brown 
(7.5YR 4/4) clay films on faces of peds; few fine 
prominent strong brown (7.5YR 5/6) masses of 
iron accumulation; very strongly acid; clear 
smooth boundary. 

C’—55 to 72 inches; yellowish brown (10YR 5/4) silt 
loam; massive; friable; few fine prominent strong 
brown (7.5YR 5/6) masses of iron accumulation; 
very strongly acid. 


The depth to the Ab horizon ranges from 20 to 60 
inches. 

The A horizon has value and chroma of 2 or 3. The 
C horizon has value of 3 to 5 and chroma of 2 to 6. 
The Ab horizon has value of 2 or 3 and chroma of 1 to 
3. The Btb horizon has hue of 7.5YR or 10YR, value of 
3 to 5, and chroma of 4 to 6. The C’ horizon has hue 
of 7.5YR or 10YR, value of 4 or 5, and chroma of 3 to 
6. ; 


Rib Series 


The Rib series consists of very deep, poorly 
drained soils on outwash plains and stream terraces. 
These soils are moderately deep to sandy outwash. 
They formed mostly in silty alluvium underlain by 
sandy outwash. Permeability is moderate in the silty 
alluvium, moderate or moderately rapid in the loamy 
lower part of the subsoil, and rapid or very rapid in the 
substratum. Slope ranges from 0 to 2 percent. 

Typical pedon of Rib silt loam, 0 to 2 percent 
slopes, 900 feet north and 200 feet west of the 
southeast corner of sec. 11, T. 36N., R. 10 W. 


A— to 8 inches; very dark brown (10YR 2/2) silt 
loam, very dark grayish brown (10YR 3/2) dry; 
weak medium granular structure; friable; many fine 
and medium roots; moderately acid; abrupt wavy 
boundary. 

Bg1—8 to 16 inches; grayish brown (2.5Y 5/2) silt 
loam; moderate coarse subangular blocky 
structure; friable; common fine roots; few fine 
prominent yellowish brown (10YR 5/6) masses of 
iron accumulation; strongly acid; clear wavy 
boundary. 

Bg2—16 to 32 inches; light brownish gray (2.5Y 6/2) 
silt loam; weak coarse subangular blocky 
structure; friable; many medium prominent 
yellowish brown (10YR 5/6) masses of iron 
accumulation; moderately acid; clear wavy 
boundary. 

2Bg3—32 to 36 inches; light brownish gray (10YR 6/2) 
gravelly loam; weak coarse subangular blocky 
structure; friable; common medium prominent 
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strong brown (7.5YR 5/8) masses of iron 
accumulation; about 20 percent gravel; strongly 
acid; clear wavy boundary. 

2C—36 to 60 inches; brown (10YR 4/3), stratified very 
gravelly sand and gravelly sand; single grain; 
loose; about 40 percent gravel (as an average); 
moderately acid. 


The thickness of the solum, the thickness of the 
silty mantle, and the depth to sandy outwash range 
from 24 to 40 inches. 

The Ap or A horizon has value of 2 or 3 and chroma 
of 1 or 2. The Bg horizon has hue of 10YR, 2.5Y, or 5Y, 
value of 4 to 6, and chroma of 1 or 2. It is silt loam or 
silty clay loam. The 2Bg horizon has hue of 7.5YR, 
TOYR, or 2.5Y, value of 4 to 6, and chroma of 1 or 2. It 
is sandy loam, loam, or the gravelly or very gravelly 
analogs of these textures. The content of gravel 
ranges from 2 to 40 percent in the 2Bg horizon. Some 
pedons have a 3B horizon. This horizon has colors 
similar to those of the 3C horizon. It is loamy sand, 
loamy coarse sand, or the gravelly or very gravelly 
analogs of these textures. The 3C horizon has hue of 
7.5YR, 10YR, or 2.5Y, value of 4 to 8, and chroma of 1 
to 6. The content of gravel ranges from 3 to 45 
percent, as an average, in the sandy outwash and 
ranges from 0 to 60 percent in individual strata. 


Ribhill Series 


The Ribhill series consists of well drained soils on 
quartzite monadnocks. These soils are moderately 
deep to quartzite bedrock. They formed in loess and 
loamy glacial till underlain by quartzite. Permeability is 
moderate in the soil material and very slow to rapid in 
the quartzite bedrock. Slope ranges from 2 to 40 
percent. 

Typical pedon of Ribhill cobbly silt loam, 2 to 15 
percent slopes, very stony, 2,300 feet north and 100 
feet west of the center of sec. 34, T. 35 N., R. 10 W. 


A—O to 3 inches; very dark brown (10YR 2/2) cobbly 
silt loam, grayish brown (10YR 5/2) dry; moderate 
fine granular structure; friable; many fine and 
medium roots; about 3 percent gravel, 20 percent 
cobbles, and 3 percent stones; strongly acid; 
abrupt smooth boundary. 

E—3 to 6 inches; brown (10YR 4/3) cobbly silt loam, 
pale brown (10YR 6/8) dry; moderate fine and 
very fine subangular blocky structure; friable; 
many fine and medium roots; about 3 percent 
gravel, 20 percent cobbles, and 5 percent stones; 
strongly acid; clear smooth boundary. 

B/E—6 to 13 inches; about 80 percent dark yellowish 
brown (10YR 4/4) very cobbly silt loam (Bt); 
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moderate medium subangular blocky structure; 
friable; few faint dark brown (7.5YR 4/4) clay films 
on faces of peds; penetrated by tongues of 
yellowish brown (10YR 5/3) very cobbly silt loam 
(E), very pate brown (10YR 7/3) dry; moderate 
medium subangular blocky structure; friable; many 
fine and medium roots; about 6 percent gravel, 25 
percent cobbles, and 5 percent stones; moderately 
acid; clear smooth boundary. 

Bti—13 to 17 inches; dark brown (7.5YR 4/4) cobbly 
silt loam; moderate medium subangular blocky 
structure; friable; few fine and medium roots; few 
faint dark brown (7.5YR 4/4) clay films on faces of 
peds; about 2 percent gravel, 25 percent cobbles, 
and 5 percent stones; moderately acid; clear 
smooth boundary. 

2Bt2—17 to 23 inches; reddish brown (5YR 4/4) 
cobbly loam; moderate medium subangular blocky 
structure; friable; few fine and medium roots; few 
distinct dark reddish gray (GYR 4/2) clay films on 
faces of peds; about 1 percent gravel, 30 percent 
cobbles, and 5 percent stones; strongly acid; clear 
smooth boundary. 

2Bt3—23 to 38 inches; dark brown (7.5YR 4/4) very 
cobbly sandy loam; moderate coarse subangular 
blocky structure; friable; few prominent dark 
reddish brown (SYR 3/2) clay films on faces of 
peds; few fine roots; about 9 percent gravel, 30 
percent cobbles, and 5 percent stones; strongly 
acid; abrupt smooth boundary. 

3R—38 inches; fractured quartzite with strong brown 
(7.5YR 5/6) sandy loam in joints. 


The thickness of the solum and the depth to 
bedrock range from 20 to 40 inches. 

The A horizon has value of 2 or 3 and chroma of 1 
or 2. The E horizon has value of 4 or 5 and chroma of 
2 or 3. It is cobbly silt loam or very cobbly silt loam. All 
pedons have an E/B or B/E horizon, or both. The E 
part of the E/B or B/E horizon has colors and textures 
similar to those of the E horizon. The Bt part has 
colors and textures similar to those of the Bt horizon. 
The Bt horizon has hue of 7.5YR or 10YR and value 
and chroma of 4 or 5. It is cobbly silt loam or very 
cobbly silt loam. The 2Bt horizon has hue of SYR or 
7.5YR, value of 4 or 5, and chroma of 4 to 8. It is 
cobbly sandy loam, cobbly loam, very cobbly sandy 
loam, or very cobbly loam. 


Rosholt Series 


The Rosholt series consists of very deep, well 
drained soils on outwash plains and stream terraces. 
These soils are moderately deep to sandy outwash. 
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They formed in loamy alluvium and sandy outwash. 
Permeabitity is moderate or moderately rapid in the 
loamy alluvium and rapid or very rapid in the sandy 
outwash. Slope ranges from 0 to 25 percent. 
Typical pedon of Rosholt loam, 2 to 6 percent 
slopes, 500 feet north and 400 feet east of the 
southwest corner of sec. 14, T. 33 N., R. 10 W, 


Ap—0 to 8 inches; dark brown (10YR 3/3) loam, pale 
brown (10YR 6/3) dry; moderate medium 
subangular blocky structure; friable; common fine 
roots; slightly acid; abrupt smooth boundary. 

E—8 to 11 inches; brown (10YR 5/3) loam, very pale 
brown (10YR 7/3) dry; moderate medium platy 
structure; friable; common fine roots; slightly acid; 
clear smooth boundary. 

B/E—11 to 20 inches; about 80 percent dark brown 
(7.5YR 4/4) loam (Bt); moderate medium 
subangular blocky structure; friable; few faint dark 
brown (7.5YR 3/4) clay films on faces of peds; 
penetrated by tongues of brown (10YR 5/3) loam 
(E), very pale brown (10YR 7/3) dry; moderate 
medium platy structure; friable; few fine roots; 
slightly acid; clear smooth boundary. 

Bti—20 to 28 inches; dark brown (7.5YR 4/4) foam; 
moderate medium subangular blocky structure; 
friable; few fine roots; few distinct reddish brown 
(5YR 4/4) clay films on faces of peds; moderately 
acid; clear smooth boundary. ‘ 

Bt2—28 to 32 inches; reddish brown (5YR 4/4) sandy 
loam; moderate medium subangular blocky 
structure; friable; few fine roots; common distinct 
dark reddish gray (SYR 4/2) clay films on faces of 
peds; about 10 percent gravel; moderately acid; 
clear smooth boundary. 

2Bt3—32 to 36 inches; dark brown (7.5YR 4/4) 
gravelly loamy sand; weak coarse subangular 
blocky structure; very friable; dark reddish gray 
(5YR 5/2) clay bridges between sand grains; about 
30 percent gravel; moderately acid; clear smooth 
boundary. 

2C—-36 to 60 inches; strong brown (7.5YR 5/6), 
stratified very gravelly sand and gravelly sand; 
single grain; loose; about 50 percent gravel (as an 
average); strongly acid. 


The thickness of the solum ranges from 20 to 40 
inches. 

The Ap horizon has value of 3 or 4 and chroma of 2 
or 3. Pedons in uncultivated areas have an A horizon, 
which has hue of 10YR, value of 2 or 3, and chroma of 
1 or 2. The E horizon has value of 4 to 6 and chroma 
of 2 or 3. All pedons have an E/B or B/E horizon, or 
both. The E part of the E/B or B/E horizon has colors 
and textures similar to those of the E horizon, and the 
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Bt part has colors and textures similar to those of the 
Bt horizon. The Bt horizon has hue of 5YR or 7.5YR, 
value of 3 to 6, and chroma of 4 to 6. It is sandy loam, 
loam, or the gravelly analogs of these textures. The 
2Bt horizon has hue of 5YR or 7.5YR, value of 3 to 6, 
and chroma of 4 to 6. It is loamy sand, loamy coarse 
sand, or the gravelly or very gravelly analogs of these 
textures. The 2C horizon has hue of 5YR, 7.5YR, or 
10YR, value of 4 to 6, and chroma of 3 to 6. It is 
stratified with sand, coarse sand, or the gravelly or 
very gravelly analogs of these textures. 


Santiago Series 


The Santiago series consists of well drained soils 
on ground moraines. These soils are deep or very 
deep to dense till. They formed in loess or other silty 
deposits and in the underlying dense loamy glacial till. 
Permeability is moderate in the silty mantle, slow or 
moderately slow in the loamy lower part of the subsoil, 
and very slow in the substratum. Slope ranges from 2 
to 20 percent. 

Typical pedon of Santiago silt loam, 6 to 12 percent 
slopes, eroded, 1,840 feet south and 2,040 feet east of 
the northwest corner of sec. 34, T. 32 N., R. 14 W. 


Ap—O to 10 inches; dark brown (10YR 3/3) silt foam, 
light brownish gray (10YR 6/2) dry; moderate 
medium granular structure; friable; many fine and 
few medium roots; 4 percent gravel; slightly acid; 
abrupt smooth boundary. 

E/B—10 to 15 inches; about 60 percent brown (10YR 
5/3) silt loam (E), very pale brown (10YR 7/3) dry; 
weak medium platy structure parting to moderate 
very fine subangular blocky; friable; tonguing into 
or surrounding remnants of dark yellowish brown 
(10YR 4/4) silt loam (Bt); moderate very fine 
subangular blocky structure; friable; common faint 
dark yellowish brown (10YR 3/4) clay films on 
faces of peds; common fine and few medium 
roots; 1 percent gravel; moderately acid; clear 
smooth boundary. 

B/E—15 to 23 inches; about 70 percent dark yellowish 
brown (10YR 4/4) silt loam (Bt); moderate very 
fine subangular blocky structure; friable; common 
faint dark yellowish brown (10YR 3/4) clay films on 
faces of peds; penetrated by tongues of brown 
(10YR 5/8) silt loam (E), very pale brown (10YR 
7/3) dry; weak medium platy structure parting to 
moderate fine subangular blocky; friable; common 
fine and few medium roots; 1 percent gravel; very 
strongly acid; abrupt wavy boundary. 

2Bti—23 to 36 inches; dark brown (7.5YR 3/4) 
gravelly sandy loam; moderate fine subangular 
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blocky structure; friable; tends to part along 
horizontal cleavage planes inherited from the 
parent material; common fine roots; common faint 
dark brown (7.5YR 3/4) and few distinct reddish 
brown (5YR 4/4) clay films on faces of peds; 14 
percent gravel, about 1 percent cobbles; strongly 
acid; abrupt wavy boundary. 

2Bt2—36 to 49 inches; dark brown (7.5YR 3/4) fine 

_ Sandy loam; moderate fine subangular blocky 

structure; friable; tends to part along horizontal 
cleavage planes inherited from the parent 
material; few fine roots; many faint dark brown 
(7.5YR 3/3) clay films on faces of peds; 11 percent 
gravel, about 1 percent cobbles; slightly brittle; 
strongly acid; gradual wavy boundary. 

2Bt3—-49 to 69 inches; dark reddish brown (5YR 3/4) 
sandy loam; moderate fine subangular blocky 
structure; friable; tends to part along horizontal 
cleavage planes inherited from the parent 
material; few fine roots; common faint dark reddish 
brown (5YR 3/3) clay films on faces of peds; 9 
percent gravel, about 1 percent cobbles; 
moderately acid; gradual wavy boundary. 

2Bt4—469 to 87 inches; dark reddish brown (5YR 3/4) 
sandy loam; moderate fine subangular blocky 
structure; friable; tends to part along horizontal 
cleavage planes inherited from the parent 
material; few fine roots; common faint dark reddish 
brown (5YR 3/3) clay films on faces of peds; 7 
percent gravel, about 1 percent cobbles; few 
sandstone channers; moderately acid; gradual 
wavy boundary. 

2Cd—87 to 99 inches; reddish brown (5YR 4/4) sandy 
loam; massive; firm; tends to break to weak 
medium plates; 9 percent gravel, about 1 percent 
cobbles; slightly acid. 


The thickness of the solum ranges from 40 to more 
than 80 inches. The thickness of the silty mantle 
ranges from 12 to 36 inches. 

The Ap horizon has value of 3 or 4 and chroma of 1 
to 3. Pedons in uncultivated areas have an A horizon, 
which has hue of 10YR, value of 2 or 3, and chroma of 
1 or 2. The E horizon has vatue of 4 to 6 and chroma 
of 2 or 3. All pedons have an E/B or B/E horizon, or 
both. The E part of the E/B or B/E horizon has colors 
and textures similar to those of the E horizon, and the 
Bt part has colors and textures similar to those of the 
Bt horizon. The Bt horizon has hue of 7.5YR or 10YR, 
and value of 3 to 5, and chroma of 4 to 6. The 2Bt 
horizon has hue of 5YR or 7.5YR, value of 3 to 5, 
and chroma of 4 to 6. It is fine sandy loam, sandy 
loam, loam, or the gravelly analogs of these 
textures. 
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Scoba Series 


The Scoba series consists of very deep, moderately 
well drained soils on outwash plains. These soils are 
moderately deep to sandy outwash. They formed in 
loamy alluvium and stratified sandy outwash. 
Permeability is moderate in the loamy alluvium and 
rapid or very rapid in the sandy outwash. Slope ranges 
from 0 to 3 percent. 

Typical pedon of Scoba sandy loam, 0 to 3 percent 
slopes, 600 feet north and 300 feet east of the 
southwest corner of sec. 2, T.33 N., R. 10 W. 


Ap—0 to 9 inches; dark brown (10YR 3/3) sandy loam, 
pale brown (10YR 6/3) dry; moderate medium 
subangular blocky structure; friable; common fine 
roots; about 1 percent gravel; moderately acid; 
abrupt smooth boundary. 

E/B—9 to 16 inches; about 70 percent brown (10YR 
5/3) sandy loam (E), very pale brown (10YR 7/3) 
dry; moderate medium platy structure; friable; 
tonguing into and surrounding remnants of dark 
yellowish brown (10YR 4/4) sandy loam (Bt); 
moderate medium subangular blocky structure; 
friable; few distinct dark brown (7.5YR 4/3) clay 
films on faces of peds; few fine roots; about 1 
percent gravel; moderately acid; clear wavy 
boundary. 

B/E—16 to 20 inches; about 70 percent dark yellowish 
brown (10YR 4/4) sandy joam (Bt); moderate 
medium subangular blocky structure; friable; few 
distinct dark brown (7.5YR 4/3) clay films on faces 
of peds; penetrated by tongues of brown (10YR 
5/3) sandy loam (E), very pale brown (10YR 7/3) 
dry; moderate medium platy structure; friable; few 
fine roots; about 3 percent gravel; moderately acid; 
clear wavy boundary. 

Bt1—20 to 26 inches; dark brown (7.5YR 4/4) sandy 
loam; moderate medium subangular blocky 
structure; friable; few fine roots; few faint dark 
brown (7.5YR 3/4) clay films on faces of peds; 
common medium distinct strong brown (7.5YR 
5/6) masses of iron accumulation; about 3 percent 
gravel; strongly acid; clear wavy boundary. 

2Bt2—26 to 31 inches; dark brown (7.5YR 4/4) loamy 
sand; moderate coarse subangular blocky 
structure; friable; few fine roots; common faint dark 
brown (7.5YR 3/4) clay bridges between mineral 
grains; common medium distinct strong brown 
(7.5YR 5/6) masses of iron accumulation; about 
10 percent gravel; strongly acid; abrupt wavy 
boundary. 

2C—31 to 60 inches; strong brown (7.5YR 5/6), 
stratified sand and gravelly sand; single grain; 
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loose; about 20 percent gravel (as an average); 
strongly acid. 


The thickness of the solum, the thickness of the 
loamy mantle, and the depth to sandy outwash range 
from 20 to 40 inches. 

The Ap horizon has value of 3 or 4 and chroma of 2 
or 3. The E horizon, if it occurs, has hue of 7.5YR or 
10YR, value of 4 to 6, and chroma of 2 or 3. All 
pedons have an E/B or B/E horizon, or both. The E 
part of the E/B or B/E horizon has colors and textures 
similar to those of the E horizon, and the Bt part has 
colors and textures similar to those of the Bt horizon. 
The Bt horizon has hue of 5YR, 7.5YR, or 10YR, value 
of 4 or 5, and chroma of 4 to 6. It is sandy loam or 
loam or the gravelly analogs of these textures. The 
content of gravel ranges from 1 to 35 percent in the 
loamy mantle. The 2Bt horizon has hue of SYR or 
7.5YR, value of 4 or 5, and chroma of 3 to 6. It is 
loamy sand, loamy coarse sand, or the gravelly or 
very gravelly analogs of these textures. The 2C 
horizon has hue of SYR, 7.5YR, or 10YR, value of 4 to 
6, and chroma of 3 to 6. It is stratified sand, coarse 
sand, or the gravelly or very gravelly analogs of these 
textures. The content of gravel ranges from 3 to 45 
percent, as an average, in the sandy outwash and 
from 0 to 60 percent in individual strata. 


Seelyeville Series 


The Seelyeville series consists of very deep, very 
poorly drained soils in depressions and slightly 
concave areas on outwash plains and moraines. 
These soils formed in more than 51 inches of 
herbaceous organic material. Permeability is 
moderately slow to moderately rapid. Slope is 0 to 1 
percent. 

Typical pecon of Seelyeville muck, in an area of 
Seelyeville and Cathro mucks, 0 to 1 percent slopes, 
100 feet south and 2,300 feet east of the northwest 
corner of sec. 9, T. 36 N., R. 10 W. 


Oai1—0 to 8 inches; muck, black (10YR 2/1) broken 
face, pressed, and rubbed; about 50 percent fiber, 
10 percent rubbed; weak medium subangular 
blocky structure; nonsticky; herbaceous fibers; 
moderately acid (pH 6.0 in water); clear smooth 
boundary. 

Oa2—8 to 24 inches; muck, very dark brown (10YR 
2/2) broken face, pressed, and rubbed; about 30 
percent fiber, 10 percent rubbed; weak medium 
subangular blocky structure; slightly sticky; 
herbaceous fibers; moderately acid (pH 6.0 in 
water); clear smooth boundary. 
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Oa3—24 to 36 inches; muck, very dark brown (10YR 
2/2) broken face, pressed, and rubbed; about 20 
percent fiber, 5 percent rubbed; weak medium 
subangular blocky structure; slightly sticky; 
herbaceous fibers; moderately acid (pH 6.0 in 
water); clear smooth boundary. 

Oa4—36 to 60 inches; muck, very dark brown (10YR 
2/2) broken face, pressed, and rubbed; about 15 
percent fiber, fess than 5 percent rubbed; massive; 
slightly sticky; herbaceous fibers; moderately acid 
(pH 6.0 in water). 


The organic material is more than 51 inches thick. It 
is typically muck, but some pedons have layers of 
mucky peat and peat. The combined thickness of 
these layers is less than 10 inches. Some pedons 
have a surface cover of sphagnum moss less than 8 
inches thick. 

The muck has hue of 7.5YR or 10YR, value of 2 or 
3, and chroma of 1 or 2. 


Siouxcreek Series 


The Siouxcreek series consists of somewhat poorly 
drained soils on uplands. These soils are moderately 
deep to sandstone. They formed in silty and loamy 
alluvium and loamy till underlain by sandy residuum 
and sandstone. Permeability is moderate in the loamy 
mantle, moderately rapid or rapid in the sandy 
residuum, and moderately slow or moderate in the 
sandstone. Slope ranges from 0 to 3 percent. 

Typical pedon of Siouxcreek silt loam, 0 to 3 
percent slopes, 200 feet north and 2,300 feet west of 
the southeast corner of sec. 16, T. 32 N., R. 10 W. 


Ap—O to 8 inches; very dark grayish brown (10YR 3/2) 
silt loam, light brownish gray (10YR 6/2) dry; 
moderate medium granular structure; friable; 
common fine and medium roots; about 2 percent 
gravel; neutral; abrupt smooth boundary. 

E—8 to 10 inches; brown (10YR 5/3) silt loam, very 
pale brown (10YR 7/8) dry; moderate thin platy 
structure; friable; common fine and medium roots; 
about 2 percent gravel: slightly acid; clear smooth 
boundary. 

E/B—10 to 14 inches; about 60 percent brown (10YR 
5/3) silt loam (E), very pale brown (10YR 7/3) dry; 
moderate medium platy structure; friable; tonguing 
into or surrounding remnants of dark yellowish 
brown (10YR 4/4) silt loam (Bt); moderate medium 
subangular blocky structure; friable; few fine roots; 
common medium prominent and distinct yellowish 
brown (10YR 5/8) masses of iron accumulation 
and few medium faint and distinct light brownish 
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gray (10YR 6/2) iron depletions; about 3 percent 
gravel; neutral; clear smooth boundary. 

B/E—14 to 22 inches; about 60 percent dark yellowish 
brown (10YR 4/4) silt loam (Bt); moderate medium 
subangular blocky structure; friable; few distinct 
dark grayish brown (10YR 4/2) clay films on faces 
of peds; penetrated by tongues of brown (10YR 
5/3) silt loam (E), very pale brown (10YR 7/3) dry; 
moderate medium platy structure; friable; few fine 
roots; common coarse prominent strong brown 
(7.5YR 5/8) masses of iron accumulation and 
many medium distinct and faint light brownish gray 
(10YR 6/2) iron depletions; about 5 percent gravel: 
strongly acid; clear smooth boundary. 

Bti--22 to 29 inches; dark yellowish brown (10YR 4/4) 
fine sandy loam; moderate medium subangular 
blocky structure; friable; few fine roots; few faint 
dark brown (10YR 4/3) clay films on faces of peds; 
many coarse prominent strong brown (7.5YR 5/8) 
masses of iron accumulation and many medium 
distinct light brownish gray (10YR 6/2) iron 
depletions; about 3 percent gravel; very strongly 
acid; clear smooth boundary. 

Bt2—29 to 32 inches; dark yellowish brown (10YR 4/4) 
sandy loam; weak medium subangular blocky 
structure; friable; few fine roots; many coarse 
prominent strong brown (7.5YR 5/8) masses of 
iron accumulation and many medium distinct light 
brownish gray (10YR 6/2) iron depletions; about 3 
percent gravel; very strongly acid; clear smooth 
boundary. 

2BC—32 to 38 inches; light yellowish brown (2.5Y 6/4) 
fine sand; single grain; loose; few fine roots; few 
fine prominent yellowish brown (10YR 5/6) 
masses of iron accumulation; about 2 percent 
sandstone channers; strongly acid; clear smooth 
boundary. 

2Cr—38 to 60 inches; light olive brown (2.5Y 5/4), fine 
grained sandstone. 


The thickness of the loamy mantle and the depth to 
sandy residuum range from 20 to 39 inches. The depth 
to soft sandstone ranges from 20 to 40 inches. The 
volume of gravel in the loamy mantle ranges from 0 to 
5 percent. The volume of sandstone channers in the 
sandy residuum also ranges from 0 to 5 percent. 

The Ap or A horizon has value of 2 to 4 and chroma 
of 1 to 3. The E horizon has value of 4 to 6 and 
chroma of 2 or 3. It is silt loam, loam, sandy loam, fine 
sandy loam, or very fine sandy loam. All pedons have 
an E/B or B/E horizon, or both. The E part of the E/B 
or B/E horizon has colors and textures similar to those 
of the E horizon, and the Bt part has colors and 
textures similar to those of the Bt horizon. The Bt 
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horizon has hue of 7.5YR or 10YR, value of 4 or 5, 
and chroma of 4 to 6. It is sift loam, loam, or fine sandy 
loam. The 2BC or 2Bt horizon has hue of 7.5YR, 
10YR, or 2.5Y, value of 4 to 7, and chroma of 4 to 6. It 
is fine sand, loamy fine sand, loamy sand, or sand. 


Spencer Series 


The Spencer series consists of very deep, 
moderately well drained soils on ground moraines. 
These soils formed in loess or other silty deposits and 
in the underlying loamy glacial till. Permeability is 
moderate in the silty mantle and moderately slow or 
moderate in the till. Slope ranges from 2 to 12 percent. 

Typical pedon of Spencer silt loam, 2 to 6 percent 
slopes, 2,000 feet south and 100 feet east of the 
northwest corner of sec. 18, T.34.N., R. 13 W. 


Ap—0 to 9 inches; very dark grayish brown (10YR 3/2) 
silt loam, pale brown (10YR 6/3) dry; moderate 
medium granular structure; friable; common fine 
and medium roots; neutral; abrupt smooth 
boundary. 

E—9 to 12 inches; brown (10YR 5/3) silt loam, very 
pale brown (10YR 7/3) dry; moderate medium 
platy structure; friable; common fine and medium 
roots; slightly acid; clear smooth boundary. 

E/B—12 to 22 inches; about 70 percent brown (10YR 
5/3) silt loam (E), very pale brown (10YR 7/3) dry; 
moderate medium platy structure; friable; tonguing 
into or surrounding remnants of dark yellowish 
brown (10YR 4/4) silt loam (Bt); moderate medium 
subangular blocky structure; friable; common fine 
and medium roots; strongly acid; clear smooth 
boundary. 

B/E—22 to 30 inches; about 60 percent dark yellowish 
brown (10YR 4/4) silt loam (Bt); moderate medium 
subangular blocky structure; friable; common faint 
dark yellowish brown (10YR 3/4) clay films on 
faces of peds; penetrated by tongues of brown 
(10YR 5/3) silt loam (E), very pale brown (10YR 
7/3) dry; moderate medium platy structure; friable; 
common fine and medium roots; strongly acid; 
clear smooth boundary. 

Bti—30 to 42 inches; dark yellowish brown (10YR 4/4) 
silt loam; moderate medium subangular blocky 
structure; friable; few fine roots; common faint dark 
yellowish brown (10YR 3/4) clay films on faces of 
peds; few fine prominent strong brown (7.5YR 5/6) 
masses of iron accumulation; about 3 percent 
gravel; strongly acid; clear smooth boundary. 

2Bt2—42 to 48 inches; dark brown (7.5YR 4/4) loam; 
moderate medium subangular blocky structure; 
friable; few fine roots; common distinct dark 
reddish brown (5YR 3/4) clay films on faces of 
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peds; few fine distinct strong brown (7.5YR 5/6) 
masses of iron accumulation; about 10 percent 
gravel and 2 percent cobbles; strongly acid; clear 
smooth boundary. 

2C—4B8 to 72 inches; reddish brown (5YR 4/4) sandy 
loam; massive; friable; about 10 percent gravel 
and 2 percent cobbles; moderately acid. 


The thickness of the solum ranges from 30 to more 
than 80 inches. The thickness of the silty mantle 
ranges from 36 to 60 inches. 

The Ap horizon has value of 3 or 4 and chroma of 2 
or 3. Pedons in uncultivated areas have an A horizon, 
which has hue of 10YR, value of 2 or 3, and chroma of 
1 or 2. The E horizon has value of 4 to 6 and chroma 
of 2 or 3. All pedons have an E/B or B/E horizon, or 
both. The E part of the E/B or B/E horizon has colors 
and textures similar to those of the E horizon, and the 
Bt part has colors and textures similar to those of the 
Bt horizon, The Bt horizon has hue of 7.5YR or 10YR, 
value of 3 to 5, and chroma of 4 to 6. The 2Bt horizon 
has hue of 2.5YR, SYR, or 7.5YR, value of 3 to 6, and 
chroma of 4 to 6. It is loam, sandy loam, or the gravelly 
analogs of these textures. The 2C horizon has colors 
and textures similar to those of the 2Bt horizon. 


Twinmound Series 


The Twinmound series consists of excessively 
drained soils on uplands. These soils are moderately 
deep to soft sandstone. They formed in siliceous 
sandy residuum derived from the underlying 
sandstone. Permeability is rapid in the subsoil and 
moderately slow or moderate in the sandstone. Slope 
ranges from 20 to 50 percent. 

Typical pedon of Twinmound sand, in an area of 
Hayriver-Twinmound complex, 20 to 50 percent 
slopes, 800 feet south and 1,200 feet east of the 
northwest corner of sec. 3, T.32 N., R. 13 W. 


A—0 to 4 inches; dark brown (10YR 3/3) sand, brown 
(10YR 5/3) dry; weak fine granular structure; very 
friable; common fine and medium roots; strongly 
acid; clear smooth boundary. 

Bw1—4 to 9 inches; dark yellowish brown (10YR 3/4) 
sand; weak medium subangular blocky structure; 
very friable; common fine and medium roots; 
strongly acid; clear smooth boundary. 

Bwe—9 to 18 inches; dark brown (7.5YR 4/4) sand; 
weak medium subangular blocky structure; very 
friable; few fine roots; strongly acid; clear smooth 
boundary. 

Bw3—18 to 28 inches; strong brown (7.5YR 4/6) sand; 
single grain; loose; few fine roots; moderately acid; 
clear smooth boundary. 
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Cr—28 to 42 inches; yellowish brown (10YR 5/6) 
sandstone. 
R—42 inches; yellowish brown (10YR 5/6) sandstone. 


The thickness of the solum and the depth to 
sandstone range from 20 to 40 inches. 

The A horizon has value of 2 to 4 and chroma of 1 
to 3. The Bw horizon has hue of 7.5YR or 10YR, value 
of 3 to 6, and chroma of 4 to 6. Some pedons have a 
BC horizon. This horizon has hue of 7.5YR, 10YR, or 
2.5Y, value of 5 or 6, and chroma of 3 to 8. It is sand, 
fine sand, or the channery analogs of these textures. 
The sandstone is a Cr horizon in at least the upper 10 
inches and typically grades to an R layer with 
increasing depth. 


Vancecreek Series 


The Vancecreek series consists of very deep, 
poorly drained, moderately permeable soils on flood 
plains and in drainageways. These soils formed in silty 
alluvium. Slope ranges from 0 to 2 percent. 

Typical pedon of Vancecreek silt loam, 0 to 2 
percent slopes, 990 feet north and 2,040 feet west of 
the southeast corner of sec. 35, T.32.N., R.14W. 


Ai—0 to 10 inches; very dark grayish brown (10YR 
3/2) silt loam, dark grayish brown (10YR 4/2) dry; 
moderate medium granular structure; friable; many 
fine and medium roots; moderately acid; abrupt 
wavy boundary. 

A2—10 to 16 inches; very dark grayish brown (10YR 
3/2) silt loam, dark grayish brown (10YR 4/2) dry; 
moderate medium subangular blocky structure; 
friable; few fine and medium roots; few fine distinct 
yellowish brown (10YR 5/6) masses of iron 
accumulation; moderately acid; abrupt wavy 
boundary. 

Bg1—16 to 26 inches; grayish brown (2.5Y 5/2) silt 
loam; moderate medium subangular blocky 
structure; friable; few fine and medium roots; few 
medium prominent yellowish brown (10YR 5/6) 
masses of iron accumulation; moderately acid; 
gradual wavy boundary. 

Bg2—26 to 35 inches; olive gray (5Y 5/2) silt loam; 
moderate coarse prismatic structure parting to 
weak medium subangular blocky; friable; few fine 
and medium roots; few prominent dark gray (1OYR 
4/1) organic stains in root channels; few medium 
prominent yellowish brown (10YR 5/6) masses of 
iron accumulation; slightly acid; gradual wavy 
boundary. 

Bg3—35 to 49 inches; olive gray (5Y 5/2) silt loam; 
weak coarse subangular blocky structure; friable; 


151 


few fine and medium roots; few prominent dark 
gray (10YR 4/1) organic stains in root channels; 
few medium prominent yellowish brown (10YR 
5/6) masses of iron accumulation; slightly acid; 
gradual wavy boundary. 

Cg—49 to 60 inches; dark greenish gray (5GY 4/1) silt 
loam; massive; friable; few medium prominent 
strong brown (7.5YR 5/6) masses of iron 
accumulation; slightly alkaline. 


The thickness of the solum ranges from 30 to 50 
inches, 

The A horizon has value of 2 or 3 and chroma of 1 
or 2. The Bg horizon has hue of 10YR, 2.5Y, or 5Y, 
value of 4 to 6, and chroma of 1 or 2. The C horizon 
has hue of 2.5Y, 5Y, or 5GY, value of 4 to 6, and 
chroma of 1 to 4. 


Wickware Series 


The Wickware series consists of very deep, well 
drained, moderately permeable soils on vatley sides. 
These soils formed in silty colluvium. Slope ranges 
from 6 to 20 percent. 

Typical pedon of Wickware silt loam, 6 to 12 percent 
slopes, eroded, 1,800 feet south and 600 feet east of 
the northwest corner of sec. 19, T. 32 N., R. 12 W. 


Ap—0 to 10 inches; dark brown (10YR 3/3) silt loam, 
pale brown (10YR 6/3) dry; moderate medium 
granular structure; friable; common fine and 
medium roots; neutral; abrupt smooth boundary. 

B/E—10 to 17 inches; about 60 percent dark yellowish 
brown (10YR 4/4) silt loam (Bt); moderate medium 
subangular blocky structure; friable; few distinct 
dark brown (7.5YR 3/4) clay films on faces of 
peds; penetrated by tongues of pale brown (10YR 
6/3) silt loam (E), very pale brown (10YR 7/8) dry; 
moderate medium platy structure; friable; few fine 
roots; slightly acid; clear smooth boundary. 

Bti—17 to 25 inches; dark brown (7.5YR 4/4) silt 
loam; moderate medium subangular blocky 
structure; friable; few fine roots; many faint dark 
brown (7.5YR 3/4) clay films on faces of peds; 
common prominent very pale brown (10YR 7/3) 
coatings of clean silt grains on the vertical faces of 
peds; slightly acid; clear wavy boundary. 

Bt2—25 to 32 inches; strong brown (7.5YR 4/6) silt 
loam; moderate coarse subangular blocky 
structure; friable; few fine roots; many distinct dark 
brown (7.5YR 3/4) clay films on faces of peds; 
slightly acid; clear wavy boundary. 

Bt3—32 to 36 inches; strong brown (7.5YR 4/6) silt 
loam; weak coarse subangular blocky structure; 
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friable; few fine roots; common distinct dark brown 
(7.5YR 3/4) clay films on faces of peds; 
moderately acid; clear wavy boundary. 

C—36 to 60 inches; dark yellowish brown (10YR 4/4) 
silt loam; massive; friable; strongly acid. 


The thickness of the solum ranges from 30 to 50 
inches. 
The Ap horizon has value of 3 or 4 and chroma of 2 


or 3. Pedons in uncultivated areas have an A horizon, 
which has hue of 10YR, value of 2 or 3, and chroma of 
1 or 2. All pedons have an E/B or B/E horizon, or both. 
The E part of the E/B or B/E horizon has colors and 
textures similar to those of the E horizon, and the Bt 
part has colors and textures similar to those of the Bt 
horizon. The Bt horizon has hue of 7.5YR or 10YR, 
value of 4 or 5, and chroma of 4 to 6. The C horizon 
has value and chroma of 4 to 6. 


Formation of the Soils 
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I er ed 


This section describes the geology and underlying 
material in Barron County, relates the factors of soil 
formation to the soils in the county, and explains the 
processes of soil formation. 


Geology and Underlying Material 


Michael T. McCawley, geologist, Natural Resources 
Conservation Service, helped prepare this section. 


Barron County lies in three Wisconsin geomorphic 
provinces. Most of the county lies in the Central Plains 
Province, which is mainly underlain by weakly 
cemented Cambrian sandstone. The Western Upland 
Province is underlain by dolomite. The Northern 
Highland Province consists of a small area of 
Precambrian quartzite in the eastern part of the 
county. This area is known as the Blue Hills. The 
bedrock terrain has been modified by glaciation and is 
covered by Pleistocene deposits and windblown silts. 
Only in the southern part of the county, where 
sandstone is commonly exposed along valley sides, 
does the sandstone have a pronounced influence on 
the surface topography. 

Glaciers, streams, and lakes were responsible for 
the character of the Pleistocene deposits in Barron 
County (Johnson, 1986). These deposits form an 
almost continuous cover in the northern two-thirds of 
the county. In places they bury the Cambrian sediment 
to a depth of as much as 300 feet. Loess covered the 
survey area shortly after the glacial ice melted. 

During the Pleistocene Epoch, from about 
1,600,000 to 10,000 years ago, glaciers advanced into 
the area many times, eroding preexisting rock, 
sediments, and till. The till deposited during at least six 
of the advances is red and sandy, whereas the till of 
the earliest known glaciation is gray and clayey. Till 
was deposited by ice advancing into the area at 
different times. These advances were the Superior 
Lobe from the northwest, the Chippewa Lobe from the 
northeast, and the Des Moines Lobe from the west. 
The youngest glacial deposits are about 15,000 years 
old, and the oldest deposits are several hundred 


thousand years old. The variety of deposits, the 
interaction of different lobes, and the long time span of 
glacial activity resulted in the complexity and variety of 
the glacial geology of Barron County. 

The main economic mineral resources of Barron 
County are sand and gravel from glacial outwash. 
There are about 100 gravel pits in the county. 

Other mineral resources include the Cambrian 
sandstone, used locally for roadfill, and some of the 
Precambrian igneous and metamorphic rocks, which 
are crushed and used for decorative or landscape 
uses. 


Factors of Soil Formation 


Soil forms through processes that act on deposited 
or accumulated geologic material. The characteristics 
of the soil at any point are determined by the physical 
and mineral composition of the parent material, the 
climate under which the soil material has been 
accumulated and has existed since accumulation, the 
plant and animal life on and in the soil, the relief and 
drainage, and the length of time that the forces of soil 
formation have acted on the soil material. 

Climate and vegetation are active factors of soil 
formation. They act on parent material that has 
accumulated through the weathering or physical 
disintegration of rock and slowly change it into a 
natural body that has genetically related horizons. The 
effects of climate and of plant and animal life are 
conditioned by relief. The parent material affects the 
kind of soil profile that forms and, in some areas, 
determines it almost entirely. Finally, time is needed for 
the transformation of the parent material into soil. 
Some time is always needed for the differentiation of 
soil horizons. Usually, a long time is needed for the 
development of distinct horizons. 

The factors of soil formation are so closely 
interrelated in their effects on the soil that few 
generalizations can be made regarding the effects of 
any one factor unless conditions are specified for the 
other four. 


154 


Parent Material 


Parent material is the unconsolidated mass in which 
a soil forms. It largely determines the chemical and 
mineralogical composition of the soil. Silty deposits 
(loess), glacial till, and outwash are the dominant 
kinds of parent material in the county. Lacustrine 
deposits, organic material, alluvium, and material 
weathered from sandstone also are common. Some 
soils formed in more than one kind of parent material. 

Glacial till is unstratified, unsorted glacial debris 
made up mainly of clay, silt, and sand. It may contain 
gravel, cobbles, stones, or boulders. The Cary till in 
Barron County is dominantly sandy loam, but in some 
areas it is loamy sand. Amery soils are examples of 
soils that formed in loamy deposits and in the 
underlying sandy loam til!. Freeon, Magnor, and 
Santiago soils formed in silty deposits and in the 
underlying loamy till. 

Glacial outwash is sand, sand and gravel, or 
stratified sand and gravel deposited by water flowing 
from a melting glacier. Anigon, Brill, and Poskin soils 
are examples of soils that formed mostly in silty 
alluvium over sand and gravel outwash. Chetek and 
Rosholt soils formed mostly in loamy alluvium over 
sand and gravel outwash. Friendship, Meehan, and 
Menahga soils are examples of soils that formed 
entirely in sandy outwash. These soils do not have a 
layer of clay accumulation and show little evidence of 
subsoil development. 

Lacustrine deposits are mainly silty but have thin 
strata of sandy material in some areas. These 
sediments were deposited in the sti!l water of glacial 
lakes. Campia, Comstock, and Crystal Lake soils 
formed in silty lacustrine deposits. 

Some soils in the county formed partially or entirely 
_ in residuum derived from sandstone. Dobie soils 

formed in loess and loamy residuum underlain by 
sandstone. Hayriver soils formed in loamy residuum 
underlain by sandstone residuum and sandstone. 
Plainbo soils formed in sandy outwash deposits 
underlain by sandstone. 

Organic material consists of reeds, sedges, 
grasses, and other plant material or woody fragments 
in various stages of decomposition. Beseman, Cathro, 
and Markey soils formed in organic material 16 to 51 
inches thick over mineral deposits. Greenwood and 
Seelyeville soils formed in organic material more than 
51 inches thick. 

Alluvial deposits are of relatively recent origin. Most 
of the soils that formed in these deposits do not have 
distinct horizons. Alluvial material is deposited on flood 
plains or is washed into drainageways locally from 
higher positions on the landscape. Fordum soils 
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formed in silty and loamy alluvium underlain by sandy 
alluvium. Quarderer and Vancecreek soils formed in 
silty alluvium. 


Climate 


Climate influences soil formation through its effect 
on the moisture supply in the soil and on soil 
temperature. Climate affects the weathering of rocks 
and the alteration of the parent material through the 
mechanical! action of freezing and thawing and the 
chemical action generated by the leaching of water. 

Climate also indirectly influences soil formation 
through its effect on plant and animal life. Climatic 
factors influence the rate of plant growth and thus also 
influence the accumulation of organic matter in the soil 
and the level of soil fertility. 

Barron County has a cool, subhumid continental 
climate characteristic of the north-central part of the 
United States. Climatic differences within the county 
are too small to have resulted in major differences 
among the soils. 


Plant and Animal Life 


Living organisms influence soil formation mainly 
through the effect of vegetation on the accumulation of 
organic matter in the soil. Bacteria, fungi, and 
earthworms also affect soil formation. Plant and 
animal life add organic material to the soil and 
translocate plant nutrients from lower to upper layers. 

When the first settlers arrived in the survey area, 
the native vegetation in most of the area was mixed 
conifers and hardwoods. Smail areas of pine barrens | 
were on the sandy outwash plains in the southern part 
of the county. The native vegetation has resulted in 
light colored soils that have a relatively low content of 
organic matter. 


Relief and Drainage 


Relief in Barron County is affected by geologic and 
hydrographic factors. Hills, valleys, terraces, and 
outwash plains formed as a result of rain, wind, rivers, 
glacial meltwater, and glacial deposition. Where 
sandstone is the controlling factor of the topography, 
the resistance of the underlying rocks to weathering 
has determined the relief. 

Drainage characteristics generally are reflected in 
the color, degree, and kind of mottling or gleying in the 
soil horizons. Well drained to excessively drained soils 
have no mottles. Examples are Menahga, Otterholt, 
and Rosholt soils. Moderately well drained soils, such 
as Crystal Lake, Friendship, and Spencer soils, have 
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bright colored mottles in the B horizon. Comstock, 
Magnor, Poskin, and other somewhat poorly drained 
soils have both bright colored and grayish mottles in 
the B horizon. The very poorly drained Adolph soils 
and the poorly drained Newson and Rib soils are 
dominantly gray or gleyed in the B horizon. 


Time 


The length of time required for the formation of a 
given soil depends on the other factors of soil 
formation. Most of the soils in Barron County formed in 
material deposited at about the time of the last 
glaciation. Thus, the soils are about 10,000 years old. 


Processes of Soil Formation 


A combination of basic processes is responsible for 
horizon differentiation. The main processes are gains, 
losses, transfers, and transformations. These 
processes can be active in all soils. Some changes 
promote horizon differentiation, and others retard it. 
The nature of the soil at any given point is the net 
result of all the changes (Simonson, 1959). 

The interaction among these soil-forming processes 
is evident in Anigon soils. These soils formed mostly in 
loess or silty alluvium and loamy alluvium underlain by 
sandy outwash. The loess or silty alluvium was 
deposited during or shortly after the last glaciation. 
Because these soils are rather high on the landscape 
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and are underlain by porous sand and gravel, they are 
well drained. The climate favored the growth of trees. 
Plants and animals contributed to the accumulation of 
organic matter and organic acids and darkened the 
surface layer. 

As rainwater moved downward through these soils, 
suspended particles of clay were translocated from 
the surface soil to the subsoil. This clay occurs as clay 
films on the faces of peds. As a result of this transfer, 
the soils have more clay in the subsoil than in other 
horizons. 

While these changes occurred in the silty part of 
the profile, chemical weathering of minerals in the 
underlying sandy outwash and mixing with the silty 
deposits gradually changed the lower part of the 
subsoil to loam. Because of oxidized iron, this layer is 
darker than the underlying unweathered sandy 
outwash. 

As a result of the soil-forming processes, Anigon 
soils have a dark brown surface layer, tongues in the 
subsurface layer that extend into the upper part of the 
subsoil, and clay films and dark brown colors in the 
middle and lower parts of the subsoil. All of the soil- 
forming processes are active in the soils of Barron 
County. In some soils certain processes are more 
active than others. The kinds of parent material and 
the relief have to a great extent determined the kinds 
of processes that are dominant in the formation of the 
soils. 


157 


References 


American Association of State Highway and Transportation Officials (AASHTO). 1986. 
Standard specifications for highway materials and methods of sampling and testing. 
14th edition, 2 volumes. 


American Society for Testing and Materials (ASTM). 1993. Standard classification of 
soils for engineering purposes. ASTM Standard D 2487. 


Barron County Land Conservation Department. 1988. Barron County soil erosion 
control plan. 


Curtis, John Thomas. 1959. The vegetation of Wisconsin, an ordination of plant 
communities. 


Johnson, Mark D. 1986. Pleistocene geology of Barron County, Wisconsin. Wisconsin 
Geological and Natural History Survey, Information Circular 55. 


Kotar, John, Joseph A. Kovach, and Craig T. Locey. 1988. Field guide to forest habitat 
types of northern Wisconsin. University of Wisconsin-Madison, Department of Forestry, 
and Wisconsin Department of Natural Resources. 


Robinson, Glenn H., and A.J. Vessel. 1958. Soil survey of Barron County, Wisconsin. 
U.S. Department of Agriculture, series 1948, number 1. 


Simonson, Roy W. 1959. Outline of a generalized theory of soil genesis. Soil Science 
Society of America Proceedings 23: 152-156. 


Smith, Brad W. 1983. Timber resource of Wisconsin's northwest survey unit, 1983. U.S. 
Department of Agriculture, Forest Service Resource Bulletin 73. 


United States Department of Agriculture. 1961. Land capability classification. U.S. 
Department of Agriculture Handbook 210. 


United States Department of Agriculture. 1993. Soil survey manual. Soil Conservation 
Service, Soil Survey Staff, U.S. Department of Agriculture Handbook 18. 


United States Department of Agriculture. 1999. Soil taxonomy: A basic system of soil 
classification for making and interpreting soil surveys. 2nd edition. Natural Resources 
Conservation Service, Soil Survey Staff, U.S. Department of Agriculture Handbook 436. 


West Central Wisconsin Regional Planning Commission. 1989. Barron County 
economic profile. 


Wisconsin Agricultural Statistics Service. 1989. Wisconsin 1989 agriculture statistics. 
Wisconsin Department of Agriculture, Trade and Consumer Protection. 


Glossary 


159 


Alluvium. Material, such as sand, silt, or clay, 
deposited on land by streams. 

Animal unit month (AUM). The amount of forage 
required by one mature cow of approximately 
1,000 pounds weight, with or without a calf, for 1 
month. 

Aquic conditions. Current soil wetness characterized 
by saturation, reduction, and redoximorphic 
features. 

Area reclaim (in tables). An area difficult to reclaim 
after the removal of soil for construction and other 
uses. Revegetation and erosion control are 
extremely difficult. 

Argillic horizon. A subsoil horizon characterized by 
an accumulation of illuvial clay. 

Aspect. The direction in which a slope faces. 

Available water capacity (available moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
soil water at field moisture capacity and the 
amount at wilting point. It is commonly expressed 
as inches of water per inch of soil. The capacity, in 
inches, in a 60-inch profile or to a limiting layer is 
expressed as: 


Very low 


Base saturation. The degree to which material having 
cation-exchange properties is saturated with 
exchangeable bases (sum of Ca, Mg, Na, and kK), 
expressed as a percentage of the total cation- 
exchange capacity. 

Bedrock. The solid rock that underlies the soil and 
other unconsolidated material or that is exposed at 
the surface. 

Bedrock outcrop (map symbo!). A small exposure of 
bedrock. 

Board foot. A unit of measurement represented by a 
board 1 foot wide, 1 foot long, and 14 inch thick. 

Boulders. Rock fragments larger than 2 feet (60 
centimeters) in diameter. 


Canopy. The leafy crown of trees or shrubs. (See 
Crown.) 

Cation. An ion carrying a positive charge of electricity. 
The common soil cations are calcium, potassium, 
magnesium, sodium, and hydrogen. 

Cation-exchange capacity. The total amount of 
exchangeable cations that can be held by the soil, 
expressed in terms of milliequivalents per 100 
grams of soil at neutrality (pH 7.0) or at some 
other stated pH value. The term, as applied to 
soils, is synonymous with base-exchange capacity 
but is more precise in meaning. 

Channery soil material. Soi! material that has, by 

_ volume, 15 to 35 percent thin, flat fragments of 
sandstone, shale, slate, limestone, or schist as 
much as 6 inches (15 centimeters) along the 
longest axis. A single piece is called a channer. 

Chiseling. Tillage with an implement having one or 
more soil-penetrating points that shatter or loosen 
hard, compacted layers to a depth below normal 
plow depth. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 
percent silt. 

Clay depletions. Low-chroma zones having a low 
content of iron, manganese, and clay because of 
the chemical reduction of iron and manganese 
and the removal of iron, manganese, and clay. A 
type of redoximorphic depletion. 

Clay film. A thin coating of oriented clay on the 
surface of a soil aggregate or lining pores or root 
channels. Synonyms: clay coating, clay skin. 

Clearcutting. Removal of all the timber in a stand 
when trees are harvested. 

Climax plant community. The stabilized plant 
community on a particular site. The plant cover 
reproduces itself and does not change so long as 
the environment remains the same. 

Cobble (or cobblestone). A rounded or partly 
rounded fragment of rock 3 to 10 inches (7.6 to 25 
centimeters) in diameter. 

Cobbly soil material. Material that has 15 to 35 
percent, by volume, rounded or partially rounded 
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rock fragments 3 to 10 inches (7.6 to 25 
centimeters) in diameter. Very cobbly soil material 
has 35 to 60 percent of these rock fragments, and 
extremely cobbly soil material has more than 60 
percent. 

Complex, soil. A map unit of two or more kinds of soil 
or miscellaneous areas in such an intricate pattern 
or so small in area that it is not practical to map 
them separately at the selected scale of mapping. 
The pattern and proportion of the soils or 
miscellaneous areas are somewhat similar in all 
areas. 

Concretions. Cemented bodies with crude internal 
symmetry organized around a point, a line, or a 
plane. They typically take the form of concentric 
layers visible to the naked eye. Calcium carbonate, 
iron oxide, and manganese oxide are common 
compounds making up concretions. If formed in 
place, concretions of iron oxide or manganese 
oxide are generally considered a type of 
redoximorphic concentration. 

Conservation cropping system. Growing crops in 
combination with needed cultural and 
management practices. In a good conservation 
cropping system, the soil-improving crops and 
practices more than offset the effects of the soil- 
depleting crops and practices. Cropping systems 
are needed on all tilled soils. Soil-improving 
practices in a conservation cropping system 
include the use of rotations that contain grasses 
and legumes and the return of crop residue to the 
soil. Other practices include the use of green 
manure crops of grasses and legumes, proper 
tillage, adequate fertilization, and weed and pest 
control. 

Conservation tillage. A tillage system that does not 
invert the soil and that leaves a protective amount 
of crop residue on the surface throughout the year. 

Consistence, soil. Refers to the degree of cohesion 
and adhesion of soil material and its resistance to 
deformation when ruptured. Consistence includes 
resistance of soil material to rupture and to 
penetration; plasticity, toughness, and stickiness of 
puddled soil material; and the manner in which the 
soil material behaves when subject to 
compression. Terms describing consistence are 
defined in the “Soil Survey Manual.” 

Contour stripcropping. Growing crops in strips that 
follow the contour. Strips of grass or close-growing 
crops are alternated with strips of clean-tilled 
crops or summer fallow. 

Cord. A unit of measurement of stacked wood. A 
standard cord occupies 128 cubic feet with 
dimensions of 4 feet by 4 feet by 8 feet. 
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Corrosion. Soil-induced electrochemical or chemical 
action that dissolves or weakens concrete or 
uncoated steel. 

Cover crop. A close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Critical-area planting. Planting vegetation to stabilize 
highly erodible or critically eroding areas. The 
areas generally cannot be stabilized by ordinary 
conservation treatment and management, and if 
they are left untreated, severe erosion or sediment 
damage can result. 

Cropping system. Growing crops according to a 
planned system of rotation and management 
practices. 

Crop residue management. Returning crop residue 
to the soil, which helps to maintain soil structure, 
organic matter content, and fertility and helps to 
control erosion. 

Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 

Deferred grazing. Postponing grazing or resting 
grazing land for a prescribed period. 

Depth, soil. The depth to a root-restricting layer or 
horizon. The depth classes in Barron County are: 


SAMO ccsssisccnssnasarvsncedvennsss socccennnseaies 10 to 20 inches 
Moderately deep ou... cece 20 to 40 inches 
DGOD isssiasssicacsictehtsspesssatssestrner soscecnn' 40 to 60 inches 
VOY COED ciccscsccccvsssnensaccrisenttors more than 60 inches 


Depth to rock (in tables). Bedrock is too near the 
surface for the specified use. 

Diversion (or diversion terrace). A ridge of earth, 
generally a terrace, built to protect downslope 
areas by diverting runoff from its natural course. 

Drainage class (natural). Refers to the frequency and 
duration of wet periods under conditions similar to 
those under which the soil formed. Alterations of 
the water regime by human activities, either 
through drainage or irrigation, are nota 
consideration unless they have significantly 
changed the morphology of the soil. Seven 
classes of natural soil drainage are recognized— 
excessively drained, somewhat excessively 
drained, weil drained, moderately well drained, 
somewhat poorly drained, poorly drained, and 
very poorly drained. These classes are defined in 
the “Soil Survey Manual.” 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Draw. A small stream valley that generally is more 
open and has broader bottom land than a ravine 
or gulch. 
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Erosion. The wearing away of the land surface by 
water, wind, ice, or other geologic agents and by 
such processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic 
processes acting over long geologic periods and 
resulting in the wearing away of mountains and 
the building up of such landscape features as 
flood plains and coastal plains. Synonym: natural 
erosion. 

Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of human 
or animal activities or of a catastrophe in nature, 
such as a fire, that exposes the surface. 

Excess fines (in tables). Excess silt and clay in the 
soil. The soil does not provide a source of gravel 
or sand for construction purposes. 

Fast intake (in tables). The rapid movement of water 
into the soil. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Fibric soil material (peat). The least decomposed of 
all organic soil material. Peat contains a large 
amount of well preserved fiber that is readily 
identifiable according to botanical origin. Peat has 
the lowest bulk density and the highest water 
content at saturation of all organic soil material. 

Field border. A strip of perennial vegetation 
established at the edge of a field. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Footslope. The position that forms the inner, gently 
inclined surface at the base of a hillslope. In 
profile, footslopes are commonly concave. A 
footslope is a transition zone between upslope 
sites of erosion and transport (shoulders and 
backslopes) and downslope sites of deposition 
(toeslopes). 

Frost action (in tables). Freezing and thawing of soil 
moisture. Frost action can damage roads, 
buildings and other structures, and plant roots. 

Glacial drift. Pulverized and other rock material 
transported by glacial ice and then deposited. 
Also, the sorted and unsorted material deposited 
by streams flowing from glaciers. 

Glacial outwash. Gravel, sand, and silt, commonly 
stratified, deposited by glacial meltwater. 

Glacial till. Unsorted, nonstratified glacial drift 
consisting of clay, silt, sand, and boulders 
transported and deposited by glacial ice. 

Glauconite. A complex potassium-iron-silicate mineral 
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disseminated as green flakes or grains in marine 
sedimentary rocks. 

Gleyed soil. Soil that formed under poor drainage, 
resulting in the reduction of iron and other 
elements in the profile and in gray colors. 

Grassed waterway. A natural or constructed 
waterway, typically broad and shallow, seeded to 
grass as protection against erosion. Conducts 
surface water away from cropland. 

Gravel. Rounded or angular fragments of rock as 
much as 3 inches (2 millimeters to 7.6 
centimeters) in diameter. An individual piece is a 
pebble. 

Gravelly soil material. Material that has 15 to 35 
percent, by volume, rounded or angular rock 
fragments, not prominently flattened, as much as 
3 inches (7.6 centimeters) in diameter. 

Green manure crop (agronomy). A soil-improving 
crop grown to be plowed under in an early stage 
of maturity or soon after maturity. 

Ground water. Waiter filling all the unblocked pores of 
the material below the water table. 

Hard bedrock. Bedrock that cannot be excavated 
except by blasting or by the use of special 
equipment that is not commonly used in 
construction. 

Hemic soil material (mucky peat). Organic soil 
material intermediate in degree of decomposition 
between the less decomposed fibric materia! and 
the more decomposed sapric material. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics 
produced by soil-forming processes. In the 
identification of soil horizons, an uppercase letter 
represents the major horizons. Numbers or 
lowercase letters that follow represent 
subdivisions of the major horizons. An explanation 
of the subdivisions is given in the “Soi! Survey 
Manual.” The major horizons of mineral soil are as 
follows: 

O horizon—An organic layer of fresh and 
decaying plant residue. 

A horizon—The mineral horizon at or near the 
surface in which an accumulation of humified 
organic matter is mixed with the mineral material. 
Also, a plowed surface horizon, most of which was 
originally part of a B horizon. 

E horizon.—The mineral horizon in which the main 
feature is loss of silicate clay, iron, aluminum, or 
some combination of these. 

B horizon.—The mineral horizon below an A 
horizon. The B horizon is in part a layer of 
transition from the overlying A to the underlying C 
horizon. The B horizon also has distinctive 
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characteristics, such as (1) accumulation of clay, 
sesquioxides, humus, or a combination of these; 
(2) prismatic or blocky structure; (3) redder or 
browner colors than those in the A horizon; or (4) 
a combination of these. 

C horizon—tThe mineral horizon or layer, 
excluding indurated bedrock, that is little affected 
by soil-forming processes and does not have the 
properties typical of the overlying soil material. 
The material of a C horizon may be either like or 
unlike that in which the solum formed. If the 
material is known to differ from that in the solum, 
an Arabic numeral, commonly a 2, precedes the 
letter C. 

Cr horizon.—Soft, consolidated bedrock beneath 
the soil. 

R layer—Consolidated bedrock beneath the soil. 
The bedrock commonly underlies a C horizon, but 
it can be directly below an A or a B horizon. 

Hydrologic soil groups. Refers to soils grouped 
according to their runoff potential. The soil 
properties that influence this potential are those 
that affect the minimum rate of water infiltration on 
a bare soil during periods after prolonged wetting 
when the soil is not frozen. These properties are 
depth to a seasonal high water table, the 
infiltration rate and permeability after prolonged 
wetting, and depth to a very slowly permeable 
layer. The slope and the kind of plant cover are not 
considered but are separate factors in predicting 
runoff. 

infiltration. The downward entry of water into the 
immediate surface of soil or other material, as 
contrasted with percolation, which is movement of 
water through soil layers or material. 

Irrigation. Application of water to soils to assist in 
production of crops. 

Lacustrine deposit. Material deposited in lake water 
and exposed when the water level is lowered or 
the elevation of the land is raised. 

Large stones (in tables). Rock fragments 3 inches 
(7.6 centimeters) or more across. Large stones 
adversely affect the specified use of the soil. 

Leaching. The removal of soluble material from soil or 
other material by percolating water. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay 
particles, 28 to 50 percent silt particles, and less 
than 52 percent sand particles. 

Loamy. General term for the textural classes very fine 
sandy loam, fine sandy loam, sandy loam, coarse 
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sandy toam, loam, clay loam, and sandy clay 
loam. 

Loess. Fine grained material, dominantly of silt-sized 
particles, deposited by wind. 

Low strength. The soil is not strong enough to 
support loads. 

Marl. An earthy, unconsolidated deposit consisting 
chiefly of calcium carbonate mixed with clay in 
approximately equal amounts. 

Mineral soil. Soil that is mainly mineral material and 
low in organic material. Its bulk density is more 
than that of organic soil. 

Minimum tillage. Only the tillage essential to crop 
production and prevention of soil damage. 

Miscellaneous area. An area that has little or no 
natural soi! and supports little or no vegetation. 

Moraine. An accumulation of earth, stones, and other 
debris deposited by a glacier. Some types are 
terminal, lateral, medial, and ground. 

Morphology, soil. The physical makeup of the soil, 
including the texture, structure, porosity, 
consistence, color, and other physical, mineral, 
and biological properties of the various horizons, 
and the thickness and arrangement of those 
horizons in the soil profile. 

Mottling, soil. Irregular spots of different colors that 
vary in number and size. Descriptive terms are as 
follows: abundance—few, common, and many, 
size—fine, medium, and coarse; and contrast— 
faint, distinct, and prominent. The size 
measurements are of the diameter along the 
greatest dimension. Fine indicates less than 5 
millimeters (about 0.2 inch); medium, from 5 to 15 
millimeters (about 0.2 to 0.6 inch); and coarse, 
more than 15 millimeters (about 0.6 inch). 

Muck. Dark, finely divided, well decomposed organic 
soil material. (See Sapric soil material.) 

Munsell notation. A designation of color by degrees 
of three simple variables—hue, value, and 
chroma. For example, a notation of 10YR 6/4 is a 
color with hue of 10YR, value of 6, and chroma of 
4. 

Nutrient, plant. Any element taken in by a plant 
essential to its growth. Plant nutrients are mainly 
nitrogen, phosphorus, potassium, calcium, 
magnesium, sulfur, iron, manganese, copper, 
boron, and zinc obtained from the soil and carbon, 
hydrogen, and oxygen obtained from the air and 
water. 

Organic matter. Plant and animal residue in the soil in 
various stages of decomposition. It is described as 
the percent organic matter, by weight, of the 
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material less than 2 millimeters in diameter. Terms 
describing organic matter content are: 


Very low...... .. less than 0.5 percent 
LOW ie.tissactelitinisatisice, celled liesiass 0.5 to 1.0 percent 
Moderately OW .....ccccsessessseeenses 1.0 to 2.0 percent 
MoOderalle oc... ccsiciscececessseiineses. 2.0 to 4.0 percent 
FIQW iessescvesicscsssaavitesssesiesisnccnatdveisess 4.0 to 8.0 percent 
Very NOW sacceis---thiseen heeeits more than 8.0 percent 


Organic soil. A soil that contains 12 to more than 18 
percent organic carbon, depending on the content 
of mineral materials, and is 16 or more inches 
thick. 

Outwash plain. A landform of mainly sandy or coarse 
textured material of glaciofluvial origin. An 
outwash plain is commonly smooth; where pitted, 
it generally is low in relief. 

Parent material. The unconsolidated organic and 
mineral material in which soil forms. 

Peat. Unconsolidated material, largely undecomposed 
organic matter, that has accumulated under 
excess moisture. (See Fibric soil material.) 

Ped. An individual natural soil aggregate, such as a 
granule, a prism, or a block. 

Pedon. The smallest volume that can be called “a soil.” 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 

Percs slowly (in tables). The slow movement of water 
through the soil adversely affects the specified 
use. 

Permeability. The quality of the soil that enables water 
or air to move downward through the profile. The 
rate at which a saturated soil transmits water is 
accepted as a measure of this quality. In soil 
physics, the rate is referred to as “saturated 
hydraulic conductivity,” which is defined in the “Soil 
Survey Manual.” In tine with conventional usage in 
the engineering profession and with traditional 
usage in published soil surveys, this rate of flow 
continues to be expressed as “permeability.” Terms 
describing permeability, measured in inches per 
hour, are as follows: 


Extremely SIOW .0..0. cc eect 0.0 to 0.01 inch 
Very SIOW wccesscssssssnsvccescessvssesessesoois 0.01 to 0.06 inch 
SOW sistas ovardntat einai es 0.06 to 0.2 inch 
Moderately SIOW wcrc 0.2 to 0.6 inch 
Moderate ou... sceseeeseteorereee 0.6 inch to 2.0 inches 
Moderately rapid oe 2.0 to 6.0 inches 
Fapidvissscseaticvies .. 8,0 to 20. inches 
VGlY. ADIs. ctsccissiraciesiaectgie. more than 20 inches 
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Phase, soil. A subdivision of a soil series based on 
features that affect its use and management, such 
as slope, stoniness, and flooding. 

pH value. A numerical designation of acidity and 
alkalinity in soil. (See Reaction, soil.) 

Piping (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 

Pitted outwash. An outwash area characterized by 
many irregular depressions, such as kettles, 
shallow pits, and potholes. 

Plasticity index. The numerical difference between 
the liquid limit and the plastic limit; the range of 
moisture content within which the soil remains 
plastic. 

Plastic limit. The moisture content at which a soil 
changes from semisolid to plastic. 

Ponding. Standing water on soils in closed 
depressions. Unless the soils are artificially 
drained, the water can be removed only by 
percolation or evapotranspiration. 

Poor filter (in tables). Because of rapid or very rapid 
permeability, the soil may not adequately filter 
effluent from a waste disposal system. 

Poorly graded. Refers to a coarse grained soil or soil 
material consisting mainly of particles of nearly 
the same size. Because there is little difference in 
size of the particles, density can be increased only 
slightly by compaction. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent 
material. 

Reaction, soil. A measure of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction 
because it is neither acid nor alkaline. The 
degrees of acidity or alkalinity, expressed as pH 
values, are: 


UltheaACld 2 2. escsecssctecsstesiielecsesentsecestiee less than 3.5 
Extremely acid .... 3.5 to 4.4 
Very strongly acid 4.6 to 5.0 
Strongly Acid oo. sscceseeeeeeseeeeeereees §.1t0 5.5 
Moderately ACid oo... ce eeecseeteeeetenereeees 5.6 to 6.0 
Slightly Ald vec cscsiswvescsvssesstandiionspvectcerate 6.1 to 6.5 
INGUtAl  cessccccseieiitsspreaei eines 6.6 to 7.3 
Slightly alkaline. cece 7.4 to 7.8 
Moderately alkaline oo... eects 7.9 to 8.4 
Strongly alkaline ccc erseseeetenes 8.5 to 9.0 
Very strongly alkaline... 9.1 and higher 


Residuum (residual soil material). Unconsolidated, 
weathered or partly weathered mineral material 
that accumulated as consolidated rock 
disintegrated in place. 
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Rock fragments. Rock or mineral fragments having a 
diameter of 2 millimeters or more; for example, 
pebbles, cobbles, stones, and boulders. 

Rooting depth (in tables). Shallow root zone. The soil 
is shallow over a layer that greatly restricts roots. 

Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off the 
surface of the land without sinking into the soil is 
called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
diameter. Most sand grains consist of quartz. As a 
soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Sandy. General term for the textural classes loamy 
very fine sand, loamy fine sand, loamy sand, 
loamy coarse sand, very fine sand, fine sand, 
sand, and coarse sand. 

Sandstone. Sedimentary rock containing dominantly 
sand-sized particles. 

Sapric soil material (muck). The most highly 
decomposed of all organic soil material. Muck has 
the least amount of plant fiber, the highest bulk 
density, and the lowest water content at saturation 
of all organic soil material. 

Seepage (in tables). The movement of water through 
the soil. Seepage adversely affects the specified 
use. 

Series, soil. A group of soils that have profiles that are 
almost alike, except for differences in texture of 
the surface layer. All the soils of a series have 
horizons that are similar in composition, thickness, 
and arrangement. 

Shale. Sedimentary rock formed by the hardening of a 
clay deposit. 

Shrink-swell (in tables). The shrinking of soil when 
dry and the swelling when wet. Shrinking and 
swelling can damage roads, dams, building 
foundations, and other structures. It can also 
damage plant roots. 

Silt. As a soil separate, individual mineral particles 
that range in diameter from the upper limit of clay 
(0.002 millimeter) to the lower limit of very fine 
sand (0.05 millimeter). As a soil textural class, soil 
that is 80 percent or more silt and less than 12 
percent clay. 

Silty. General term for the textural classes silt, silt 
loam, and silty clay loam. 

Similar soils. Soils that share limits of diagnostic 
criteria, behave and perform in a similar manner, 
and have similar conservation needs or 
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management requirements for the major land uses 
in the survey area. 

Site index. A designation of the quality of a forest site 
based on the height of the dominant stand at 50 
years of age. For example, if the average height 
attained by dominant and codominant trees in a 
fully stocked stand at the age of 50 years is 75 
feet, the site index is 75. 

Slope. The inclination of the land surface from the 
horizontal. Percentage of slope is the vertical 
distance divided by horizontal distance, then 
multiplied by 100. Thus, a slope of 20 percent is a 
drop of 20 feet in 100 feet of horizontal distance. In 
this survey the slope classes are as follows: 


Nearly leVel 0... cceesstetssseeeseerscees 0 to 2 percent 
Gently SIOPING westerns 2 to 6 percent 
SIOPING -siisseeseegasssistaiiiivvsenteasecrersoes 6 to 12 percent 
Moderately steep ... 12 to 20 percent 
SEOSP i icsscisescosnissscianiasisasisaarentins ‘ s10,20 to 30 percent 
Very StOP oo. cceeesseeseeeeere 30 percent and higher 


Slope (in tables). Slope is great enough that special 
practices are required to ensure satisfactory 
performance of the soil for a specific use. 

Small stones (in tables), Rock fragments less than 3 
inches (7.6 centimeters) in diameter. Small stones 
adversely affect the specified use of the soil. 

Soft bedrock. Bedrock that can be excavated with 
trenching machines, backhoes, small rippers, and 
other equipment commonly used in construction. 

Soil. A natural, three-dimensional body at the earth’s 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of 
climate and living matter acting on earthy parent 
material, as conditioned by relief over periods of 
time. 

Soil separates. Mineral particles less than 2 
millimeters in equivalent diameter and ranging 
between specified size limits. The names and 
sizes, in millimeters, of separates recognized in 
the United States are as follows: 


Very COAPSE SAN oo. ccc seers seeereeerneveee 2,0 to 1.0 
COarSe SAND Leicester tenets teees 1.0t0 0.5 
Medium Sand ooo... ccc ce ereeeee eters rane 0.5 to 0.25 
FiN@ SAN sisicisscisiiniesisawresetterasisinies 0.25 to 0.10 
Very fine SAN oo... ccc ee ccee tee teeeetes 0.10 to 0.05 
Silt. connpivtaies comer antec temas 0.05 to 0.002 
Clay gates ch comntie auntie: less than 0.002 


Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation 
are active. The solum in soil consists of the A, E, 
and B horizons. Generally, the characteristics of 
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the material in these horizons are unlike those of 
the material below the solum. The living roots and 
plant and animal! activities are largely confined to 
the solum. 

Stones. Rock fragments 10 to 24 inches (25 to 60 
centimeters) in diameter if rounded or 15 to 24 
inches (38 to 60 centimeters) in length if flat. 

Stony. Refers to a soil containing stones in numbers 
that interfere with or prevent tillage. 

Stripcropping. Growing crops in a systematic 
arrangement of strips or bands that provide 
vegetative barriers to wind erosion and water 
erosion. 

Structure, soil. The arrangement of primary soil 
particles into compound particles or aggregates. 
The principal forms of soil structure are—platy 
(laminated), prismatic (vertical axis of aggregates 
longer than horizontal), columnar (prisms with 
rounded tops), blocky (angular or subangular), 
and granular. Structureless soils are either single 
grain (each grain by itself, as in dune sand) or 
massive (the particles adhering without any 
regular cleavage, as in many hardpans). 

Subsoil. Technically, the B horizon; roughly, the oo of 
the solum below plow depth. 

Substratum. The part of the soil belaw the solum. 

Subsurface layer. Any surface soil horizon (A, E, AB, 
or EB) below the surface layer. 

Succession. Replacement of one plant community by 
another. Shade-tolerant plant species commonly 
replace shade-intolerant species. 

Surface layer. The soil ordinarily moved in tillage, or 
its equivalent in uncultivated soil, ranging in depth 
from 4 to 10 inches (10 to 25 centimeters). 
Frequently designated as the “plow layer,” or the 
“Ap horizon.” 

Terminal moraine. A belt of thick glacial drift that 
generally marks the termination of important 
glacial advances. 

Terrace. An embankment, or ridge, constructed 
across sloping soils on the contour or at a slight 
angle to the contour. The terrace intercepts 
surface runoff so that water soaks into the soil or 
flows slowly to a prepared outlet. A terrace ina 
field generally is built so that the field can be 
farmed. A terrace intended mainly for drainage 
has a deep channel that is maintained in 
permanent sod. 

Terrace (geologic). An old alluvial plain, ordinarily flat 
or undulating, bordering a river, a lake, or the sea. 

Texture, soil. The relative proportions of sand, silt, 
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and clay particles in a mass of soil. The basic 
textural classes, in order of increasing proportion 
of fine particles, are sand, loamy sand, sandy 
loam, loam, silt loam, silt, sandy clay loam, clay 
loam, silty clay loam, sandy clay, silty clay, and 
clay. The sand, loamy sand, and sandy loam 
classes may be further divided by specifying 
“coarse,” “fine,” or “very fine.” 

Thin layer (in tables). Otherwise suitable soil material 
that is too thin for the specified use. 

Tiers. Terms used to define the layers making up the 
control section in the classification of organic soils. 
The organic material is divided into three tiers. The 
surface tier is the upper 12 inches, the subsurface 
tier is the next 24 inches, and the bottom tier is the 
lower 16 inches. 

Tilth, soil. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling 
emergence, and root penetration. 

Toeslope. The position that forms the gently inclined 
surface at the base of a hillslope. Toeslopes in 
profile are commonly gentle and linear and are 
constructional surfaces forming the lower part of a 
hillslope continuum that grades to valley or closed- 
depression floors. 

Topsoil. The upper part of the soi, whieh is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress 
roadbanks, lawns, and land affected by mining. 

Unstable fill (in tables). Risk of caving or sloughing on 
banks of fill material. 

Upland. Land at a higher elevation, in general, than 
the alluvia! plain or stream terrace; land above the 
lowlands along streams. 

Valley fill. In glaciated regions, material deposited in 
stream valleys by glacial meltwater. In 
nonglaciated regions, alluvium deposited by 
heavily loaded streams. 

Weathering. All physical and chemical changes 
produced in rocks or other deposits at or near the 
earth’s surface by atmospheric agents. These 
changes result in disintegration and 
decomposition of the material. 

Well graded. Refers to soil material consisting of 
coarse grained particles that are well distributed 
over a wide range in size or diameter. Such soil 
normally can be easily increased in density and 
bearing properties by compaction. Contrasts with 
poorly graded soil. 

Windthrow. The uprooting and tipping over of trees by 
the wind. 
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Table 1.--Temperature and Precipitation 


(Recorded in the period 1951-88 at Cumberland, Wisconsin) 


| 
| Temperature | Precipitation 
a 
| | | | 2 years in | | 2 years in 10| | 
Month | | | | 10 will have-- | Average | will have-- | Average | 
|Average|Average|Average| Maximum Minimum [number of |Average | [number of | Average 
| daily | daily | |temperature|temperature| growing | Less | More |days with| snowfall 
|maximum|minimun| | higher lower | degree | |than--|than--|0.10 inch 
| than-- than-- | days* | | or more | 
| | © | & | °F unite | a | in | zm | Ta 
4 | | ] | | | | | 
January----| 20,0 [| -0.5 9.8 | 42 | -33 o | 1.05 0.39] 1.59] 3 10.9 
| | | | | | | | | 
February---| 27.2 [| 4.5 15.8 | 48 | -28 o | 87 27| 2.36 2 B.1 
| | | | | | | | | 
March~------ | 38.5 | 16.7 | 27.6 | 64 ~18 2 | 1.81 -87| 2.62| 4 11.4 
| | | | | | | | | 
April------ | 56.4 | 32.5 44.4 | 83 J 10 55 | 2.73 1.49| 3.96| 5 3.3 
| | | | | | | | { 
May-------- } 69.9 | 44.7 57.3 | 89 | 27 257 | 3.56 2.02] 4.93{ 1 +2 
| | | I | | | | | 
June------- | 78.0 | 54.2 | 66.1 | 93 | 38 ag1 | 4.51 | 2.61[ 6.21 7 .0 
| | | | | | | | 
July-----~- |] 92.7] 59.5 | 71.2 | 95 | 46 654 | 4.20 | 2.50] 5.71] 6 0 
I | | | | | | | 
August---~-~ | 79.9 { 57.1 | 68.5 | 93 | 42 573. | 4.66 | 2.58{ 6.50 7 0 
| I | | | | | 
September--| 69.7 | 47.9 | 58.8 | 89 | 30 27a | 3.94 | 1.86] 5.73 6 | r) 
| | | | | | | 
October----| 58.2 | 37.2 | 47.7 | 80 { 18 | 82 2.44 | 1.00] 3.65 ae 6 
| | | | | | | 
November---| 39.5 | 23.3 ] 31.4 | 63 I -5 | 3 1.76 | .74| 2.62 a | 6.1 
| | | | | | | 
December---{ 25.2 | 98.1 16.6 | 47 | -24 0 1.34 | .60| 1.98] 4 | 11.0 
| | | | | | J 
| | | | | | | 
Yearly: | | | | | | | 
| | | I | | | | 
Average---| 53.8 | 32.1 42.9 | --- | --- --- --- | ---| “an --- | --- 
| | | | | | | 
Extreme--- | 103 | -40 --- | 96 | -34 --- --- | ---| — er It eS 
| | { | | | | | 
Total----- a See: f/ see [) .Se8 2,384 | 32.87 | 27.11| 38.27 60 | 51.4 


* A growing degree day is a unit of heat available for plant growth. It can be calculated by adding the 
maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which 
growth is minimal for the principal crops in the area (50 degrees F). 
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Table 2.--Freeze Dates in Spring and Fall 


(Recorded in the period 1951-88 at Cumberland, Wisconsin) 


| 
| Temperature 
| 
Probability | 
| 24°F | 28°F | 32 OF 
or lower or lower or lower 
| | 
| | 
Last freezing | | 
temperature | { 
in spring: | | 
| | 
1 year in 10 | | 
later than-- [| Apr. 27 | May 7 | May 22 
| | | 
2 years in 10 | | 
later than-- | Apr. 23 May 3 [ May 17 
| | 
5 years in 10 | | 
later than-- | Apr. 16 Apr. 25 {| May 8 
| | 
First freezing | | | 
temperature | | | 
in fall: | | | 
I | | 
1 year in 10 | | | 
earlier than-- | Oct. 11 | Sept. 29 | Sept. 18 
| | | 
2 years in 10 | | 
earlier than-- | Oct. 16 | Oct. 4 | Sept. 22 
| | | 
5 years in io | | | 
earlier than-- | oct. 26 | Oct. 14 | Sept. 30 
pee | 


Table 3.--Growing Season 


(Recorded in the period 1951-88 at Cumberland, 


Wisconsin) 
| 
| Daily minimum temperature 
| during growing season 
| 
Probability | | 
| Higher | Higher | Higher 
| than | than {| than 
24 OF 28 OF 32 OF 
| Days | Days | Days 
| | | 
9 years in 10 | 174 [152 {| 124 
| | | 
8 years in 10 | 180 | 158 [| 431 
| | | 
5S years in 10 | 192 | 171 | 144 
| | | 
2 years in 10 | 204 | 184 | 157 
| | | 
l year in 10 | 211 | 191 | 164 
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Table 4.--Acreage and Proportionate Extent of the Soils 


| | | 


Map| Soil name [| Aeres |Percent 


Pdc |Plainbo loamy sand, 6 to 12 percent slopes-~~-----------------~--000---=------------- 543 


| 

| 
Ad {Adolph silt loam, 0 to 2 percent slopes---------------------------------------------- 1,294 | 0.2 
AfA |Aftad fine sandy loam, 0 to 3 percent slopes 1,508 | 0.3 
AhA |Almena silt loam, 0 to 3 percent slopes 4,629 | 0.8 
ALD |Amery sandy loam, 12 to 25 percent slopes 5,082 | 0.9 
AmD | Amery-Greenwood complex, 0 to 35 percent slopes--- 6,676 | 1.2 
ANA |Anigon silt loam, 0 to 2 percent slopes 20,769 | 3.6 
AnB |Anigon silt loam, 2 to 6 percent slopes 30,845 | 5.4 
Anc2 |Anigon silt loam, 6 to 12 percent slopes, eroded--------------~----- talent aletaattetetatatatad | 6,320 | 1.1 
ApB |Arland fine sandy loam, 2 to 6 percent slopes-----------~-~-~--~--------------------- | 6,535 | 1.1 
ApC2 |Arland fine sandy loam, 6 to 12 percent slopes, eroded---------------~--~----------~--- | 11,066 | 1.9 
ApD |Avland fine sandy loam, 12 to 25 percent slopes-----------~---~-~-~-~----------------- | 5,404 | 0.9 
AsB |Arland silt loam, 2 to 6 percent slopes 7,128 | 1.3 
AsC2 |Arland silt loam, 6 to 12 percent slopes, eroded 5,610 | 1.0 
Au |Auburndale silt loam, 0 to 2 percent slopes~--------------n n-ne eee e nen e nn nnn enna nn 747 «| 0.1 
Ba |Barronett silt loam, 0 to 2 percent slopes- 1,716 | 0.3 
Be |Beseman peat, 0 to 1 percent slopes----- 805 | o.1 
BpA |Brill silt loam, 0 to 3 percent slopes----- o<o= 7,856 | 1.4 
Cac2 |campia silt loam, 6 to 12 percent slopes, eroded- -| 464 | 0.1 
Cb |Capitola muck, 0 to 2 percent slopes----- -| 1,177 | 0.2 
CkA [Chetek sandy loam, 0 te 2 percent slopes -| 11,443 | 2.0 
CkB [Chetek sandy loam, 2 to 6 percent slopes--------- -| 21,769 | 3.8 
ckc2 [Chetek sandy loam, 6 to 12 percent slopes, eroded -| 15,170 | 2.7 
clD |Chetek-Rosholt complex, 12 to 25 percent slopes- -| 9,902 | 1.7 
Cm [Comstock silt loam, 0 to 2 percent slopes------- -| 2,229 | 0.4 
csc [Cress-Mahtomedi complex, 6 to 15 percent slopes-- | 3,675 | 0.6 
CsD |Cress-Mahtomedi complex, 15 to 25 percent slopes----~-------------------------------- 4,592 | 0.8 
cua [Crystal Lake silt loam, 0 to 2 percent slopes 2,089 | 0.4 
cuB [Crystal Lake silt loam, 2 to 6 percent slopes 2,880 | 0.5 
DoB [Dobie silt loam, 2 to 6 percent slopes 1,739 | 0.3 
DoC2 [Dobie silt loam, 6 ta 12 percent slopes, ereded 2,077 | 0.4 
DoD2 |Dobie silt loam, 12 to 20 percent slopes, eroded---~-~--~-------------------------+---- | 244 | * 
DrB [Doritty silt loam, 2 to 6 percent slopes-----------~~-----------------------------~--- | 3,201 | 0.6 
Fm |Fordum silt loam, 0 to 2 percent slopes---------~+~~---------------------------------- | 8,563 | 1.5 
FnB |Freeon silt loam, 2 to 6 percent slopes-------~-------------------------------+~--- --| 72,099 | 12:7 
Fnc2 |Freeon silt loam, 6 to 12 percent slopes, eroded 2 8,504 | 1.5 
PrA |Friendship loamy sand, 0 to 3 percent slopes 945 | 0.2 
Gr [Greenwood peat, 0 to 1 percent slopes-~-----------------~---------------------------- 6,029 | Let 
HaB [Haugen sandy loam, 2 te 6 percent slopes--~----------------~-~~-~-~------------------- 3,313 | 0.6 
Hac [Haugen sandy loam, 6 to 12 percent slopes--------~-------~~~~------------------------ 19,437 | 3.4 
HgC |Haugen-Greenwood complex, 0 to 15 percent slopes 26,525 | 4.7 
HvC2 |Hayriver fine sandy loam, 6 to 12 percent slopes, eroded------------------~~--------- | 7,699 | 1.4 
HvD |Hayriver fine sandy loam, 12 to 20 percent slopes~-~--------------------------------- 5,680 | 1.0 
HyB |Hayriver loam, 2 to 6 percent slopes-~~------------~-----0e 48 -5--- 8 = = === === 3,623 | 0.6 
HzF |Hayriver-Twinmound complex, 20 to 50 percent slopes-- 9,389 | 1.6 
MaB |Magnor silt loam, 0 to 4 percent slopes-------------~ 22,447 | 3.9 
Me |Markey muck, 0 to 1 percent slopes-~-~--------------- 2,154 | 0.4 
Mh |Meehan loamy sand, 0 to 2 percent slopes 332 | O.1 
MnA |Menahga leamy sand, 0 to 2 percent slopes-— 994 | 0.2 
MnB |Menahga loamy sand, 2 to 6 percent slopes-- 12,335 | 2,2 
Mnc |Menahga loamy sand, 6 to 12 percent slopes- 2,880 | 0.5 
MnD |Menahga loamy sand, 12 to 25 percent slopes-- 661 | 0.1 
Mo |Moppet fine sandy loam, © to 2 percent slopes- 1,557 | 0.3 
NeB |Newood sandy loam, 2 to 6 percent slopes--- 1,368 | 0.2 
Nec |Newood sandy loam, 6 to 15 percent slopes-- 5,759 | 1.0 
NoD |Newot sandy loam, 15 to 35 percent slopes----- 1,760 | 0.3 
Na |Newson loamy sand, 0 to 2 percent slopes------ 1,307 | 0.2 
Oa {Oesterle sandy loam, 0 to 2 percent slopes---- 2,420 | 0.4 
Osc2 (Otterholt silt loam, 6 to 12 percent slopes, eroded-----------~---~------------------- 801 | 0.1 
OsD |Otterholt silt loam, 12 to 20 percent slopes--~-------------------------------------- 323 | 0.1 
Pc |Pits, gravel----~~-~-----~---------------- - enn nnn nnn nn nnn nnn ne nnn nn nn enna nn nae 1,004 | 0.2 
PdaB |Plainbo loamy sand, 2 to 6 percent slopes--------~--~----~----------------------------- 255 | * 

| 0.1 

J 


See footnote at end of table. 
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Table 4.--Acreage and Proportionate Extent of the Soils--Continued 


| 
Map [ Soil name | Acres 
symbol | | 
] | 
| I 
PdD |Plainbo loamy sand, 12 to 20 percent slopes-—--------~~~~~---------------- n-ne eee | 327 
Px {Poskin silt loam, 0 to 2 percent slopes 3,532 
Qua |Quarderer silt loam, 0 to 3 percent slopes 1,753 
Rb |Rib silt loam, 0 to 2 percent slopes 5,310 
Rhc [Ribhill cobbly silt loam, 2 to 15 percent slopes, very stony 5,171 
RhE [Ribhill cobbly silt loam, 15 to 40 percent slopes, very stony-----------------~-=---~ | 1,581 
ROA |Rosholt loam, 0 to 2 percent slopes-------+---------s0e wn nnn - noone nnn enn meeeen | 10,435 
RoB |Rosholt loam, 2 to 6 percent slopes : 16,509 
RoC2 |Rosholt loam, 6 to 12 percent slopes, eroded 2,286 
Ru JRubble land-----~---------------------~--+--~--------------- +--+ --- 5-5-2 oe 97 
SaB |Santiago silt loam, 2 to 6 percent slopes----------------~-----------------+-~-+------ 8,563 
Sac2 |Santiago silt loam, 6 to 12 percent slopes, eroded---------~--------------------~---- 7,609 
SaD2 |Santiago silt loam, 12 to 20 percent slopes, eroded 629 
ScA [Scoba sandy loam, 0 to 3 percent slopes 3,042 
Sm |Seelyeville and Cathro mucks, 0 to 1 percent slopes 14,334 
SoA |Siouxcreek silt loam, 0 to 3 percent slopes 597 
SrB [Spencer silt loam, 2 to 6 percent slopes------ 26,485 
SrC2 [Spencer Silt loam, 6 to 12 percent slopes, eroded 1,048 
ud |Udorthents, nearly level----------------------- 246 
Va |Vancecreek silt loam, 0 to 2 percent slopes------- 1,076 
Wkec2 |Wickware silt loam, 6 to 12 percent slopes, eroeded-- 1,759 
WkD2 |Wickware silt loam, 12 to 20 percent slopes, eroded- 202 
| 19,259 
| 
| 569,197 


| Percent 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
{ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Oonroooocdco 
eo mwvu ow Ae 


ee 


CorPONCOF Ff 
NAEP UWP wo 


* 


* Less than 0.05 percent. The combined extent of the soils assigned an asterisk in the "Percent" column is 
about 0.3 percent of the survey area. 
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Table S.--Land Capability and Yields per Acre of Nonirrigated Crops and Pasture 


(Yields are those that can be expected under a high level of management. Absence of a yield indicates that the 
soil is not suited to the crop or the crop generally is not grown on the soil) 


\ | | | | 
Soil name and | Land | | | | | 
| | | | | 


| 
| 
map symbol capability| Corn Corn silage Oats Bromegrass- | Timothy-red Kentucky 
| | alfalfa hay | clover hay bluegrass 
| | Bu | Tons | Bu I Tons | Tons | AUM* 
I | | | | | | 
Ad------n=-on | vw | --- | -- | --- | --- | -- | Ss 
Adolph | I | | | | | 
| | | | | | | 
AfA------------- | I | 100 | | 75 | 3.8 | --- | 3.4 
Aftad | | | | | | | 
I | | | | | 
a liw | 95 | 15 | 78 4.3 | 4.0 | 4.3 
Almena | | I | | 
| | | | { 
AlD------------- } Ive | 70 | 11 | 50 3.4 | --- | 2.6 
Amery | | | | | | 
\ | | | | | | 
a Vite ae | ae | = | ae = 
Amery-Greenwood | | | | 
| | | | 
AnA------------- IIs 9 «| is | 85 4.2 | --- | 3.9 
Anigon | | | I I 
| | I | 
AnB------------- | Ile 90 | 14 | 80 4.0 | --- | 3.2 
Anigon | | | | I | 
| l | | | | | 
ANC2-~ 2 een e een we | Iile 7s | 12 | 65 | 3.6 | ==> | 2.5 
Anigon | I | | | | 
| | | | \ | 
a | IIe a5 | 4 | 65 | 4.0 | =~ | 3.2 
Arland | | | | | | 
| | | | | | | 
ApC2------------ | «Ire | so | 130 | 60 | 3.6 | --- | 2.8 
Arland | | | | | | | 
] | I I | ! | 
Apps cee } Ive | 75 | 12 | 55 | 3.40 | aoe | 2.6 
Arland | | | | | | | 
| | | | | | | 
AsB-~-~-----~---- [| Ile | so | 15 | To | 4.0 | --- | 3.2 
Arland | | | | | | | 
| | | \ I | | 
AsC2--------~--- | «Ite | so | 130 60 =| 3.6 | --- | 2.8 
Arland | | I | | I | 
| | | | | 
Ru-----+-+------ | viw | --- | --- --- | --- | --- 2.3 
Auburndale | | | | | 
I | | | | 
Ba-------------- { 1m | 90 | 15 --- | --- | 3.5 2.7 
Barronett | | | | | 
| 1 | | | 
Be-------------- | VIIw | --- | --- --- | --- | --- =—+ 
Beseman | | | | | 
| { | | | 
BpA------------- | IIs | 90 | 15 so | 4.2 | --- 4.1 
Brill | | | | | 
| | | | | 
fee) | «Ite | 95 | 15 70 | 4.8 | --- 3.9 
Campia | I | | | 
| | | | | 
Qh-e--<-4-4-444- | viw | --- | --- --- =| --- | --~ --- 
Capitola | | | | | 
| | I | | 


See footnote at end of table. 
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Table 5,~-Land Capability and Yields per Acre of Nonirrigated Crops and Pasture--Continued 


| | | | | | | 
Soil name and | Land | | | | | | 
| | | | | | | 


map symbol capability Corn Corn silage Oats Bromegrass- | Timothy-red Kentucky 
alfalfa hay clover hay bluegrass 
| | Bu Tons | Bu | Tons | Tons AUM* 
| | { | | 
CKA--~--~------- | IIIs | 70 11 | 60 | 3.2 | --- 2.7 
Chetek | | i | | 
I | | | | 
CkB~~-~~-~~------ {| «rte | 70 11 | 60 =| 3.2 | --- | 2.7 
Chetek | | | | | 
| | | | | 
ChC2----- weeenn= | Ive | 60 10) | 50 | 2.8 | --- | 2.3 
Chetek | | | | i | 
| | | | | | | 
C1p------------- | vIe | 53. | es | 42 | 2.7 | --- = | 1.9 
Chetek-Rosholt | | | | | | | 
| | | | } | | 
Cm---~~--~-~----- {| IIw | go | 15 | 70 | 4.5 | 4.0 | 4.1 
Comstock | | | | | | | 
| | | | | | | 
CsC------------- {  VIs | --- | --- | --- | 2.5 | --- | 1.9 
Cress-Mahtomedi | { | | | | | 
| | | | | | | 
ee --| vile | -- | | 24 2.2 | --- | 1.4 
Cress-Mahtomedi | | | | | | | 
| I | | | | | 
CuA-------------~ | I | 105— | 1s | so | 5.0 | --- | 4.1 
Crystal Lake = | | I | | | | 
| | | | | | | 
CuB---------~--- | Ife | 100 | 17 | 75 | 4.8 | ~~ | 4.0 
Crystal Lake | | | | | { | 
| | | | | | | 
Pepssesscsteew es | «re | 95 | is | 7 | 4.20 | ase: | 3.9 
Dobie | | | | | { | 
| | | | | | | 
DoC2------------ | «rte | 8s | 14 | 70 | 4.0 | --- | 3.7 
Dobie | | | | | | | 
| | | | | | | 
Dop2------------ | Ive | 1 | 12 | 60 | 3.6 | ean || 3.3 
Dobie | | | | | | | 
| | | | | | | 
DrB------------+- | Ile | 100— | | 715 | 4.3 | -- | 4.1 
Doritty | | | | | | | 
| | | | | | | 
Fm--------~----- | VIw | aod | --- | --- | --- | --- | 2.0 
Fordum | | | I | | | 
| | | | | | | 
FnB------------- | Ile | 90 | is | 75 | 4.3 | o-- | 3.9 
Freeon | | | | | | | 
| | | | | | | 
PnC2------------ | «ite | go | 13 | 65 | 3.9 | --- | 3.5 
Freeon | \ | | | | | 
| | | | | | | 
PrA------------- | IVs | 55 | 9 55 | 2.5 | --- | 1.3 
Friendship | | | | | | | 
| I | | | | | 
Gr-~------------ | viiw | --- | --- | -~- | --- | --- | a 
Greenwood | | | l | | 
| | | | | | 
HaB----~--------- | IIe | 85 | wa | 65] 4.0 | 3.0 | 3.2 
Haugen | | | | | | 
{ | | | | | 
Hac------------- | «re | 80 | 13 60 | 3.8 | --- | 3.0 
Haugen | | | | | I | 
| | | | | 


See footnote at end of table. 
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Table 5,--Land Capability and Yields per Acre of Nonirrigated Crops and Pasture--Continued 


| | | I | 
Soil name and | Land | | | | | 
map symbol | capability] Corn Corn silage | Oats | Bromegrass- | Timothy-red | Kentucky 
alfalfa hay clover hay bluegrass 
| | Ba Zone | -_ BL | Fong ! AUN* 
| | | | | 
HgC------------- | vis | --- — | --- --- | --- | ==5 
Haugen- | | | { | ] 
Greenwood | | { | | 
| | | | I 
HvC2------------ | «te | 75 | 12 | 65 3.5 | -- = | 2.5 
Hayriver | | | | | 
| | | | | | 
HyD=<=ss24es22=- | Ive | 65 10 | 55 | 3.0 | === | 2.1 
Hayriver | | | | | 
| | | | | 
HyB------------- Ile | 90 15 | 70 | 3.9 | --- | 2.9 
Hayriver | | | | | 
I | | | | 
HzF------------- vile | --- — | --- | --- | --+ | 1.0 
Hayriver- | | ! | | | 
Twinmound | { | | | | 
| | | | I | 
MaB------------- IIw | so [ 13. —CO| 70 | 4.0 | 3.5 | 3.7 
Magnor | | | | | | 
| | | | I I 
Me-------------- vIw | --- | --- =| --- | --- =| --- | ees 
Markey | | | | | | 
| | | | | | | 
Mh-------------- IVw | 55 | 3 | 50 | 2.5 | 2.5 | 2.0 
Meehan | | | | | | 
| | | | | | | 
MnA, MnB-------- {| Ive | 4s | vo 40 | 2.3. | se | 1.2 
Menahga | | | | | 
| | | | | | 
MnC, MnD----~--- Vis es | --- | 25 | 1.9 | --- | 1.0 
Menahga | | | | | 
| I | I 
Mo-------------- IlIw 65 | 11s 60 | 3.5 | 3.0 2.6 
Moppet | I | I | 
| | | | 
NeBeoss--s--222 Ile 80 | 13 | 65 | 3.5 | 2.8 | 2.8 
Newood | | | | 
| | | | 
NeC----~-------- Ille 7 =| 12, 60 | 3.3 | 2.6 2.6 
Newood | | | | 
| | | | 
NoD--------- een Vie --- | -- | 40 | 2.4 I --- 1.5 
Newot | | | I | 
| | | I | 
Ns-------------- VIw --- | --- | --- | --~ | --- 1.0 
Newson | | | | 
| | | | 
Deses2essesetene Ilw so | 130 CO 70 | 4.0 | 2.9 | 3.4 
Oesterle | | | | | 
| | | | | 
OsC2---~-----~-- Ille so | 15 of 70 | 4.1 | icles 3.7 
Otterholt | | | I 
| | | | | 
OsD-~----------- Ive as | 4 | 65 | 3.9 | ene | 3.5 
Otterholt | | | | | 
| I | I 
Pc. | I | | | 
Pits | I | I | 
| | | | | 


See footnote at end of table. 
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Table 5.--Land Capability and Yields per Acre of Nonirrigated Creps and Pasture--Continued 


| | | | | | 
Soil name and | Land = | | | | | 
map symbol | capability| Corn | Corn silage | Oats Bromegrass- | Timothy-red | Kentucky 
alfalfa hay clover ha bluegrass 
| | Bu | Tons | Bu Tons | Tons | AUM* 
| I | | \ | 
PdB------------- | Ive I 45 | 7 | 40 2.1 | -- =| 1.1 
Plainbo | | | | | | 
| | | | | | 
PdC-------~----- | vIs | 40. | 6 | 35 1.9 | --- =| 0.9 
Plainbo | | | | | | 
| | | \ | | 
PaD---~--------- | vires | --- | --- | --- a-- | -- | 0.6 
Plainbo | | | | | | 
| | | | | | 
Px--~~---------- {| Iw | 85 | 14 75 3.8 | 3.5 | 4.3 
Poskin | | | | | | | 
| | | | I | 
QuA------------- | I | 110 | | a5 | 5.0 | --- | 4.3 
Quarderer | | | | | | | 
| | | | | | 
Rb--~~~--------- | vIw | --- | --- | --- --- =| -- | 3.3 
Rib | | | | \ | 
| I | | | | 
RhC------~= e----| VIIs | --- | --- | --- --- | --- | 2.0 
Ribhill | I | I | | 
| | | | I | 
RhE------------- | vis {| --- | | --- -—- | --- | 1.5 
Ribhill | I | { | | 
| | | | | | 
RoA---+~--------- | 118 | so | 3 | 70 3.7 | --- | 3.2 
Rosholt | | | | | | 
| | | | | 
RoB-------~~~-~- {Ile | 80 13 | 70 | 3.7 | -- =| 3.2 
Rosholt | | | | | | 
| | | | | | 
RoC2----- n-ne nw | «re | 75 12, «| 65 | 3.5 | | 3.0 
Rosholt | | l | | | 
| | | \ | | 
Ru. | | | | | | 
Rubble land | | | | | | 
| | | | | | 
SaB--~~~--------- | Ite | 90 15 75 | 4.5 | -- | 3.9 
Santiago | l | | | | 
| | | | | | 
SaC2------------ | «Ie | 80 | 65 | 4.1 | o-- | 3.5 
Santiago | | | | | | 
| | | I | | 
SaD2------------ | Ive | 7S 12, | 60 | 3.9 | -- =| 3.3 
Santiago | | | | | I 
\ | | | | | 
ScA--~---------- | IIs | 80 12 | 70 | 3.7 | --- | 3.0 
Scoba | | | | | | 
| | | | | | 
Sm. | | | | | | | 
Seelyeville | | | l | I 
and Cathro | | | | | | 
| | | | | | 
BoAasonecusie-<= | Iw | 80 | jo | 4.5 | 2.9 | 3.2 
Siouxcreek ] | | | | | 
| \ | | | | 
SrB------------- | Ife | 100 | so | 4.5 | --- | 4.1 
Spencer | | | | | | 
| | | | | | 
SrC2------------ | IIe | 90 | 7o | 4.20 | --- | 3.7 
Spencer | | | | | | | 
| | | | | 


See footnote at end of table. 
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Table 5.--Land Capability and Yields per Acre of Nonirrigated Crops and Pasture--Continued 


| | | | | 
Soil name and | Land | | | | 
map symbol |capability Corn | corn silage | Oats | Bromegrass- | Timothy-red | Kentucky 
alfalfa ha clover hay bluegrass 
| Bu | Tons | Bu | Tons Tons | AUM* 
| { | | | | 
Ud----------+---- | vile | --- | — [ --- | --- | =<+ | a 
Udorthents | | | | | 
| | | | | | | 
Va-------------- | viw | --- | --- | --- | w= --- | 2.8 
Vancecreek { i if [ I | 
| | | | | | 
WkC2-------~---- | «11re | loo) | 16 | 70 =| 4.4 --- | 4.1 
Wickware | | | | | 
| | | | | 
WkD26Hseossec55= | Ive 90 15 60 =| 4.1 --- | 3.9 
Wickware | | | | | 
| | | | | 
ae ee a | a ae | ee (Se em LOC | 


* Animal unit month: The amount of forage or feed required to feed one animal unit (one cow, one horse, one 
mule, five sheep, or five goats) for 30 days. 
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Table 6.--Land Capability and Yields per Acre of Irrigated Vegetable Crops 


(Only the soils that are used for vegetable crops are listed. Yields are those that can be expected under a 


high level of management) 


| | 
Soil name and | Land | if 
map symbol | capability | Sweet corn | Irish potatoes 
| | Tons | Cwt 
| | | 
RiiRoeeeiececneeenaeecus | I | 6.5 | 450 
Anigon | | | 
I | | 
ANB anweenee eee nee | IIe | 6.5 | 425 
Anigon | | \ 
| | | 
BpA---~----------~--~------ | I I 6.5 | 450 
Brill | | | 
\ | | 
CkA---------------------~- | Tis l 6.0 | 425 
Chetek { | | 
| | | 
OhGeeenecnnnceereeseeeeees | IIe | 5.5 | 400 
Chetek | | I 
| | I 
PrAssscscel Se cee | IIs | 5.5 | 400 
Friendship | { 
| | | 
Mie <eneecenccceenndcceaee | IIs | 5.5 l 400 
Menahga | | | 
| | | 
MnB--~---------.---------- | IlIe | 5.5 | 400 
Menahga { | | 
| \ I 
Oe-~---------------------- | IIw | 6.0 | 425 
Oesterle | | l 
| | | 
Py~------~---------------- | IIw | 6.5 | 450 
Poskin | | | 
| | 
ROA sss -e SS et asoles | I 6.5 | 450 
Rosholt { 
| | 
HOB wnnese nk eee | Ile 6.5 | aso 
Rosholt | | 
! | 
ScA----~--------~--------- | I 6.5 | 450 
Scoba | | 


| 
| 
| 
| 
| 
| 
| 
l 
| 
I 
| 
| 
| 
| 
| 
l 
| 
! 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
\ 
| 
| 
| 
| 


Snap beans 


Lbs 


8,500 


8,500 


8,500 


8,250 


8,000 


8,000 


8,000 


8,000 


8,500 


8,500 


8,500 


8,500 


8,500 


| 
| 
\ 
| 
| 
| 
| 
| 
\ 
| 


Canning peas 


Lbs 


4,000 


4,000 


4,000 


3,500 


3,000 


2,600 


2,600 


2,600 


4,000 


4,000 


4,000 


4,000 


4,000 
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Table 7.--Prime Farmland 


Soil Survey of 


(Only the soils considered prime farmland are listed. Urban or built-up areas of the soils listed are not 
considered prime farmland. If a soil is prime farmland only under certain conditions, the conditions 
are specified in parentheses after the soil name) 


| Soil name 


[Adolph silt loam, 0 to 2 percent slopes (where drained) 
|Aftad fine sandy loam, 0 to 3 percent slopes 

|Almena silt loam, 0 to 3 percent slopes (where drained) 
|Anigon silt loam, 0 to 2 percent slopes 

|Anigon silt loam, 2 te 6 percent slopes 

|Arland fine sandy loam, 2 to 6 percent slopes 

|Arland silt loam, 2 to 6 percent slopes 

[Auburndale silt loam, 0 to 2 percent slopes (where drained) 
|Barronett silt loam, 0 to 2 percent slopes (where drained) 
{Brill silt loam, 0 to 3 percent slopes 

[Capitola muck, 0 to 2 percent slopes (where drained) 
[Comstock silt loam, 0 to 2 percent slopes (where drained) 
[Crystal Lake silt loam, 0 to 2 percent slopes 

{Crystal Lake silt loam, 2 to 6 percent slopes 

[Dobie silt loam, 2 to 6 percent slopes 

|Doritty silt loam, 2 to 6 percent slopes 

[Freeon silt loam, 2 to 6 percent slopes 

|Haugen sandy loam, 2 to 6 percent slopes 

|Hayriver loam, 2 to 6 percent slopes 

[Magnor silt loam, 0 to 4 percent slopes (where drained) 
|Newood sandy loam, 2 to 6 percent slopes 

|Oesterle sandy loam, 0 to 2 percent slopes (where drained) 
|Poskin silt loam, 0 to 2 percent slopes (where drained) 
|Quarderer silt loam, 0 to 3 percent slopes 

[Rib silt loam, 0 to 2 percent slopes (where drained) 
|Rosholt loam, 0 to 2 percent slopes 

|Rosholt loam, 2 to 6 percent slopes 

{Santiago silt loam, 2 to 6 percent slopes 

|Scoba sandy loam, 0 to 3 percent slopes 

|Siouxcreek silt loam, 0 to 3 percent slopes (where drained) 
{Spencer silt loam, 2 to 6 percent slopes 


|Vancecreek silt loam, 0 to 2 percent slopes (where drained and either protected from flooding or 


| not frequently flooded during the growing season) 


a eS ee 


Barron County, Wisconsin 


Table &.--Woodland Management and Productivity 


(Only the soils suitable for production of commercial trees are listed. Absence of an entry indicates that 
information was not available) 


| | Management concerns uctivity | 


Soil name and 
map symbol 


Jordi- | | 


| symbol | hazard 


| | 
\ | 
2w |Slight 
Adolph | | 
| | 
| | 
3L [Slight 


3W [Slight 


| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Almena | [ 
| I 
| | 
| | 
| | 
| | 
| 


4R 


4R 


Greenwood------ | 2w [Slight 


! | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
j | 
| | 
| | 
| | 
| | 
| | 
| | 
{ | 
| | 
| | 
I | 
| | 
| | 
| | 


See footnote at end of table, 


ity 


Severe 


Slight 


Slight 


Severe 


|nation|Erosion |Seedling| Wind- 
|mortal- 
hazard 


Severe 


Slight 


} 
| 
| 
| 
| 
| 
| 
] 
| 
| 
| 
| 
| 
| 
! 
| 
| 
\ 
| 
| 
| 


Moderate |Moderate|Slight 


Moderate |Moderate|Slight 


Severe 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 


Petential prod 
| 


| Plant 


throw |competi- 
tion 


Severe 


| 
| 
| 
| 
| 
| 
| Severe 
| 
| 
| 
| 
| 
l 
| 


Moderate |Severe 


Severe 


| 
| Common trees 
I 


{Sugar maple--------- | 
[American basswood--- | 
{Yellow birch-------- | 
|Red maple----------- | 
[Northern red oak----| 
|Quaking aspen------- | 
|White ash-----~------ 
| | 
|Sugar maple---------| 
[American basswood---| 
{Red maple----------- 
|Quaking aspen------- | 
| 
| 


| 
[Northern red oak----| 
|Quaking aspen-- | 
[White oak--- | 
|White ash----------- | 
[american basswood---| 
|Sugar maple-~------- | 
[Northern pin oak--~-| 
|Bigtooth aspen. 
[American elm-------- 
|Yellow birch-- 
|Black cherry-------- | 


| } 
| | 


[Northern red oak----| 
|Quaking aspen------- | 
|White oak----------- | 
|White ash----------- | 
[American basswood--- | 
|Sugar maple-----— 
[Northern pin oak- 
|Bigtooth aspen- 
|American elm--- 
|Yellow birch--------| 
|Black cherry---~---- | 


|Black spruce-------- | 


| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
j 
| 
| 
| 
| 
| 
| 
[ 
| 
\ 
| 
| 
| 
l 
| 
| 
{ 
| 


|Site |Volume*| 
{index | 


| 


Trees to 
| plant 


| 
| 
Black spruce, 
| P 
| 
I 
| 


[Red pine, 

| eastern white 
| pine, white 

| spruce. 


| 

| 

| 

| 

[White spruce, 
| red pine, 

| eastern white 
| pine, red 

| maple, black 
| spruce, 

| 


|Red pine, 

| eastern white 
| pine, white 

| spruce, jack 
| pine. 


| 

| 

| 

| 

| 

} 

| 

| 

[Red pine, 

| eastern white 
| pine, white 
| spruce, jack 
| pine. 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
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180 


Soil name and 
map symbol 


AnA, AnB, AnC2-- 


Anigon 


ApB, ApC2------- 
Arland 


AsB, AsC2------- 
Arland 


Auburndale 


Barronett 


Table 8.--Woodland Management and Productivity--Continued 


| | Management concerns Potential productivity | 
| 


Jorai~ | l l 

|nation|Erosion |Seedling| Wind- 

|symbol|hazard [mortal- | 
ity 


3L [Slight |Slight |Slight 


\ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 4A [Slight |Slight [Slight 


| 4B [Moderate |Moderata|Slight 


| 4a |Slight |Slight |Slight 


| 2W |Slight |Severe |Severe 


| aw [Slight [Severe [Severe 


3w [Slight Severe Severe 


| 3b |Slight |Slight [Slight 


| | | 
\ | ] 
| | | 
| | \ 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | l 
| | | 
| | | 
I | | 
| I | 
| | | 
] | | 
\ | | 
I \ | 
| | \ 
| | | 
I | | 
| | I 
| | | 
| | | | 
\ | | | 
| | | I 
I | | | 
| | | 
| | ! 
| I { 
| | | 
| | | 
| | I 
{ | | 
| ( | 
| | | 
| | | 
i | | 
I | 
| | | 
I | | 
| | | 
| | | 
| \ | 
| | 1 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 


See footnote at end of table. 


throw |competi- 
hazard 


t 
| Plant | Common trees 
| 
tion 
| | 
| | 
|Sugar maple----~----- | 
{American basswood---| 
|Northern red oak----| 
|Eastern white pine--| 
[Yellow birch- 
|White ash----- 
|Bigtooth aspen 
|Quaking aspen- 
|Black cherry-------- 
|American elm-------- 
[Red pine-----~------- 
| 
Moderate|Northern red 
|White oak--~-------- 
|Red maple-- 
[Sugar maple 
| 
Moderate|Northern red 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| |White oak---------~- | 
\ 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
{ 


Severe 


[Red maple----------- | 
{Sugar maple--------- | 


Moderate|Northern red 


|Sugar maple 
| 

|Red maple---~-~------ 
|American basswood--- | 
|American elm------~- | 
|Balsam fir---------- | 
[Black ash----------- | 
|Quaking aspen------- | 
! | 
| Tamarack------------ 
|Black ash---- 
|Quaking aspen 
{American elm-------- | 
| Willow------------~-~ 


Severe 


Severe 


Black spruce 
Tamarack-~---------- 


Severe 


{Sugar maple--------- 
Yellow birch 
American basswood---| 
White ash~---------- | 
{Northern red oak----| 
Eastern white pine--| 
Bigtooth aspen------ | 
American elm---~- 
Red maple---- 
White spruce-------- | 


|Severe 


| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
I 
| 
| 
| 
| 
| 
\ 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
I 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 


|Site |Volume* | 
[index | 


41 
64 


Soil Survey of 


Trees to 
| plant 


Eastern white 
pine, red 
pine, white 
spruce, 


\ 
| 
| 
| 
| 
| 
i 
| 
| 
| 
| 
| 
| 


|Red pine, 

| eastern white 
| pine, white 

| spruce. 

| 

|Red pine, 

| eastern white 
| pine, white 

| spruce. 

| 

|Red pine, 

| eastern white 
| pine, white 

| spruce. 

| 

[White spruce, 
| black spruce, 
|] cottonwood. 


| 


White spruce, 
black spruce. 


| 
I 
| 
| 
| 
| 
| 
|Black spruce, 

| tamarack. 

| 

|White spruce, 
| eastern white 
| pine, red 

| pine. 


Barron County, Wisconsin 


Table 8.--Woodland Management and Productivity--Continued 


Trees to 
| plant 


[ 
| 


|Eastern white 
| pine, red 

| pine, white 
| spruce. 


Balsam fir, red 
maple, white 
ash, black 
spruce, white 
spruce. 


[Red pine, jack 
| pine, eastern 
| white pine. 


pine, eastern 


| 

I 

{ 

|Red pine, jack 
| 

| white pine. 

| 

| 


[Red pine, 
| eastern white 
| pine. 


JEastern white 
| pine, white 
| spruce, red 
| pine. 


pine, eastern 
white pine. 


| | Management concerns Potential productivity | 
Soil name and |Ordi- | | | | | | | 
map symbol j|nation|Erosion |Seedling| Wind- | Plant | Common trees |Site |Volumet | 
|symbol|[hazard |[mortal- | throw |competi-| | index | 
tion 
| | | | | | | ! 
| | | | | | | | 
CaC2~--------~-- | 3L [Slight | | {Severe |Sugar maple~-------- | 62 | 39 
Campia | | | | | |Northern red oak----| 65 | 59 
| { | | | |White ash----------- [| --- [| --- 
| | | | | |American basswood---| 71 | 67 
| | I | | |Bigteoth aspen------ | --- [| --- 
| | | | | |American elm-------- J --- | --- 
| | | | | | | | 
Cb-------------- { mw | | | |Severe |Balsam fir---------- | 52 | 100 
Capitela | | | | | |Red maple-- -| 56 | 36 
| | | | | [Black ash-- -| 48 | 31 
| | | | | |Quaking aspen- of ene [eee 
| | I | | (Northern whitecedar-| --- | --- 
| | | | | | Tamarack------------ J --- | --- 
{ | | | | |American elm--------~ { --- | --- 
| | | | | [Eastern hemlock----- J --- | --- 
| | | | | | | } 
CkA, CkB, CkC2--| 6A | | | |Moderate|Jack pine----------- | 57 | 80 
Chetek | | | | | [Northern pin oak----| 53 | 36 
| i { | | |Black oak----------- J eee | --- 
| | | | | |Bastern white pine--| --- | --- 
| | | | | | | | 
clip: | i | | | | | | 
Chetek--------- | 6R |Moderate|Moderate|Slight |Moderate|Jack pine-------~--- | 57 | 80 
| | | H { |Northern pin oak----| 53 | 36 
| | | | | [Black oak----------- | -ee [oo --- 
| | | | | |Eastern white pine--| --- | --- 
| | | | | | | | 
Rosholt-------~ | 3R |Moderate|Moderate|Slight |Moderate|Sugar maple--~------~ | 65 { 40 
| i | | | |White ash----------- | 77 | 76 
| | } { | |American basswood---| --- | --- 
{ | | | | |Northern red oak-~---| 69 | 64 
| | | | | | | | 
Cm-------------- | | | |Moderate|Severe |Red maple----------- | 61 | 38 
Comstock | | | | | |Sugar maple--------- { 65 { 40 
| | | | | {Balsam fir---------- J w--- | --- 
| J | | | |Quaking aspen------- Jase. eee 
| | | | | |White ash----- w-[ --- [owe 
| | | | | [Paper birch-- we] --- | ee 
| | | | | [Yellow birch------ wef nme | cee 
| | | | | |American hornbeam---| --- | --- 
I | | ! i |American basswood---| --- | --- 
| | | | | [American elm-------- J --- | --- 
| | | | | | | | 
CeCs | | | | | | | | 
Cress--------~- | gs | |[Moderate|Slight |Moderate|Red pine---- | 65 | 217 
| | | | | |Quaking aspen- | 738 | 92 
| | | | | |Paper birch--- -~| 68 | 78 
| | | | | |Northern red oak----| 68 | 63 
| | | | |Jack pine----------- | 68 | 100 
| | | | | |Balsam fir---------- | 59 [| 116 
| | | | | [American basswood---| 72 | 69 
| | | | | {Eastern white pine--| 55 | 106 
| | | | | |Bigtooth aspen 79 | 93 
{ | | | | |Sugar maple--------- 60 | 38 
| | | | | | 


See footnote at end of table. 


| 
| 
| 
1 
| 
| 
| 
| 
[Red pine, jack 
| 
| 
| 
| 
| 
| 
| 
| 
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182 


Table 8.--Woodland Management and Productivity--Continued 


Soil Survey of 


Soil name and 
map symbol 


CsC: 
Mahtomedi------ 


Mahtomedi------ 


Crystal Lake 


DoB, DoC2------- 
Dobie 


Fordum 


| Management concerns 


ty | 
| 


[Ordi- | 
|nation|Erosion |Seedling| Wind- 


| symbol | hazard 


8R 


8R 


3L 


4L 


4k 


5L 


2W 


Slight 


Slight 


| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
! 
| 
| 
\ 
| 


{Slight 


Slight 


[Slight 
| 
| 


|mortal- | 


| 
| 
| 
| 
| 
I 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
[ 
| 
| 
| 
| 
I 
I 
I 
\ 
| 
| 
| 
| 


See footnote at end of table. 


ity 


| 


Moderate| Slight 


Slight 


Slight 


Moderate |Slight 


Slight 


Severe 


Moderate |Moderate|Slight 


Moderate |Moderate | Slight 


Slight 


Slight 


Severe 


| 
| 
| 
| 
| 
| 
| 
| 
| 
\ 
! 
I 
| 
| 
| 
| 
| 
| 
\ 
| 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
I 
| 
| 
| 
1 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
\ 
| 


| Plant 


throw |competi-| 
hazard 


tion 


Slight 


Moderate 


Slight 


Severe 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
\ 
| 
| 
| 
I 
| 
| 
| 


Moderate|Severe 


Moderate | Severe 


| 
| 
| 
I 
| 
\ 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
I 
I 


| Common trees 


Jack pine----------- | 
Eastern white pine--| 
Bigtooth aspen---~-~ | 


Red pine------------ | 
Quaking aspen------- | 
{Paper birch--------- | 
[Northern red oak----| 
|Jack pine----------- | 
|Balsam fir-----~---- | 
American basswood--- | 
|Eastern white pine--| 
|Bigtooth aspen------| 
{Sugar maple 
| 

[Red pine------------ | 
|Sack pine---~------- | 
|Eastern white pine--| 
|Bigtooth aspen-----~ | 
| | 
|Sugar maple--------- | 
[American basswood--- | 
[Yellow birch-------- | 
|Quaking aspen------~-~ | 
|Bigtooth aspen------ I 
|American elm-------- | 
[White ash----------- | 
[Black cherry-------- | 
I | 
[Northern red oak----| 
|White oak----------- { 
|Sugar maple-- 
| Basswood------------ | 
i | 
[Northern red oak----| 
[White oak--~-------- | 
[Sugar maple--------- | 
| Basswood----------.. | 
| | 
[Northern red oak----| 
|Sugar maple 
|White oak-- 
| Basswood--~---~~~--- 
| 
[Silver maple-------- | 
{Red maple--~-------- | 
[White ash----------- | 
[Northern whitecedar-| 
| Tamarack-----~-~---- | 
|Black spruce-------- | 
[Balsam fir---------- | 
{White spruce-------- | 


Potential productivi 
l 


69 
59 


|Site |Volumes | 
| index | 


112 
102 
118 

90 


117 
91 
78 
63 

100 

116 
69 

106 
93 
38 


112 
102 
118 


Trees to 
| plant 


| 
| 
| 
|Red pine, jack 
| pine, eastern 


| white pine, 
| white spruce. 


| 

| 

[Red pine, jack 
| pine, eastern 
| white pine. 


| 
| 
| 
H 
I 
| 
| 
| 
\Red pine, jack 
| pine, eastern 
| white pine, 

| white spruce. 
| 

|Eastern white 
| pine, red 

| pine, white 

| spruce. 


Eastern white 
{ pine, red 
pine. 


Eastern white 
pine, red 
pine. 


|Red pine, 
eastern white 
| pine, white 
spruce. 


|Silver maple, 
| red maple, 
| white ash. 


Barron County, Wisconsin 


Table $,.--Woodland Management and Productivity--Continued 


Soil name and 
map symbol 


FnB, FnC2------- 
Preeon 


Greenwood 


HaB, HaC-------- 
Haugen 


HgCs 
Haugen--------- 


Hayriver 


| symbol | hazard 


3L 


6s 


2wW 


3L 


3. 


20 


4A 


4k 


4A 


| Management concerns uctivity | 
jordi- | | | 


|mation|Eresion |Seedling] Wind- 


|mortal- | 
ity 


[Slight 


Slight Slight 


Slight |Moderate|Slight 


Slight 


Severe 
Slight 


Moderate |Moderate|Slight 


| 
| 
| 
| 
J 
| 
| 
| 
| 
\ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
{ 
| 
| 
\ 
| 
| 
| | | 
| 
| 


| | 

| | | 
Slight |Slight [Slight 

| | | 

| | | 

| | | 


See footnote at end of table. 


Potential prod 
| 


| Plant 


throw |competi- 
hazard 


tion 


Severe 


Moderate|Northern red 


Moderate|Northern red 


Moderate|Northern red 


| 
{ Common trees 
I 


{Sugar maple--~------- | 
[Northern red oak----| 
JAmerican basswood---| 
|Red maple----------- 
|White oak------ 
|Quaking aspen- 
|Bigtooth aspen 
|White ash----~~~---- | 
| 

{Jack pine. 
[Red pine-------- 
[Eastern white pine--| 
{Northern pin oak----| 
| 
|Black spruce--~----- 
|Balsam fir---------- 
| Tamarack-~---------- 
| 
|Sugar maple--------- 
|Northern red oak 
|Quaking aspen--~ 
|Bigtooth aspen- 
[american elm--- 
[Yellow birch---~----- 
|White ash----------- 
|American basswood--- | 
|Black cherry----~--- 
| 
| 
|Sugar maple--------- 
|Northern red oak 
{Quaking aspen--- 
|Bigtooth aspen------ 
[American elm-----~-- 
[Yellow birch-----~-- 
|White ash---------~-- 
|American basswood--- | 
|Black cherry-------- | 
\. | 
[Black spruce------ 
[Balsam fir-- 
| Tamarack----~-----~- | 


|White oak----------- | 
|Black oak----------- | 


| 


|White oak-~---------~ | 
|Black oak-----------~ 


|White oak----------- | 
|Black oak---~~------ | 


\ 
| 
| 
| 
| 
| 
| 
| 
| 
{ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


|Site |Volume* | 
[index | 


Trees to 
| plant 


Red pine, 
eastern white 
pine, white 
spruce. 


|Red pine, 

| eastern white 
| pine, jack 

| pine. 


Red pine, 
eastern white 
pine, white 
spruce. 


eastern white 
pine, white 
spruce. 


| 
| 
| 
| 
| 
| 
| 
| 
} 
| 
I 
| 
|Red pine, 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 


|Red pine, 

| eastern white 
| pine. 

| 

|Red pine, 

| eastern white 
| pine. 

| 

{Red pine, 

| eastern white 
| pine. 


183 


184 


Table 8,--Woodland Management and Productivity-~Continued 


| | Management concerns 


Soil name and |Ordi- | | | | 
map symbol [nation|Erosion |Seedling| Wind- | Plant 
|symbol|hazard |mortal- | throw |competi- 
ity hazard tion 
| | | | | 
| | | | | 
HzFr | | | [ 
Hayriver------- | 4R |Severe |Moderate|Slight | 
| | | | 
I | | | 
| | | | 
Twinmound------ | 4R |Moderate|Moderate|Moderate|Slight 
| | | I | 
| | | | | 
| | | | 
| | | | 
I | | 
| | | 
| | I | 
MaB-~~--~---~--- 3w [Slight |Slight |Moderate|Severe 
Magnor | | | 
| | | I 
| | | 
| | | 
i | | 
| | | | 
| | | | 
| | | 
| | | 
Me-------------- | aw [Slight |Severe |Severe |Severe 
Markey | | | 
| | | 
| | | 
| | | 
| | | | 
| | | | 
| | | | 
| | | | 
| I | | 
Mh-------------- | Sw [Slight |Moderate|Moderate|Severe 
Meehan | | | | 
| | | | 
| | | | 
| | | | 
| | | | 
| | | | 
I | | | 
| | | | 
I | | | 
MnA, MnB, MnC---| 78 |Slight |Moderate|Slight |Slight 
Menahga | | | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 


See footnote at end of table. 


Potential productivity 


| 
| Common trees 
| 


Moderate|Northern red oak---- 


|White oak----------- | 
|Black oak----------- | 
| | 
|Jack pine----------- | 
{Northern pin oak----| 
|Quaking aspen--- 
|White oak----- 
[Northern red oak----| 
|Red maple~~~-----~-- | 
|Eastern white pine--| 
y | 
|Sugar maple--------- | 
[Red maple----------- | 
[Northern red oak----| 
[American basswood---| 
[Yellow birch 
|White ash----- 
|Quaking aspen------- | 
|American hornbeam---| 
[Balsam fir---------- | 


|Northern whitecedar- 
Paper birch--------- | 
Red maple----------- | 
White spruce-------- | 


Jack pine----------- 
Eastern white pine-- 
Northern pin oak---- 


Paper birch- 
|Quaking aspen- 
Balsam fir---------- | 
White spruce-------- | 
Black spruce-------- 


Eastern white pine--| 
|Quaking aspen-- 
Bigtooth aspen- 
Paper birch--------- | 
Balsam fir---------- | 
Northern red oak----| 


|Site |Volume*| 
| index | 


Soil Survey of 


Trees to 
{| plant 


Red pine, 
eastern white 
pine. 


Jack pine, red 


| 
| 
I 
| 
| 
| 
| 
| pine. 
| 
| 
| 
| 


Eastern white 
| pine, white 
spruce, red 
pine. 


[Jack pine, 

| eastern white 
| pine, red 
pine, balsam 
fir, white 
Spruce, red 
maple. 


Red pine, white 
spruce, 
eastern white 
pine, jack 
pine. 


Barron County, Wisconsin 


Soil name and 
map symbol 


Oesterle 


Otterholt 


symbol | hazard 


Table 8.--Woodland Management and Productivity--Continued 


| Management concerns Potential productivity 
Jorai- | ] 


nation|Erosion |Seedling| wind- 


ity 
| | 
| | 


Jmortal- | 


7R |Moderate|Moderate|Slight 


3L 


3L 


3R 


6w 


3W 


5L 


5R 


Slight [Slight 
Slight Slight 
Moderate |Slight 


Slight |Severe 
Slight |Slight 
Slight Slight 
Moderate |Slight 


| | 
| | 
| | 
| | 
| | 
{ | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
I | 
| | 
| | 
| | 
| I 
| | 
| | 
] | 
| | 
| | 
| | 
i | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 


See footnote at end of table, 


Slight 


Slight 
Slight 


Severe 


Slight 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
I 
| 
| 
| 
| 
| 
| 
I 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Moderate 


Plant 


throw |competi- 
hazard 


tion 
Slight 


Severe 


Severe 


Severe 


|Severe 


Moderate|Sugar maple-- 


| 
| Common trees 
| 


| 

| 

|Jack pine 
[Red pine-~---- --| 
|Eastern white pine--| 
|Quaking aspen------- | 
|Bigtooth aspen------ | 
|Paper birch--------- | 
|Balsam fir---------~ | 
{Northern red oak----| 
| | 
[Red maple-----.----- 
[Northern red oak----| 
[American basswood---| 
|White ash-~--------- | 
|White spruce-------- | 
|Eastern white pine--| 


Moderate|Sugar maple--------- | 


[Red maple--------.-. | 
[Northern red oak----| 
[Eastern hophornbean- | 
|Paper birch-~------- | 
|Bigtooth aspen------ | 
|¥ellow birch-------- | 
[Eastern hemlock----- | 
[White ash----~------ | 


|Red maple------ 
|Northern red oak- 
|Eastern hophornbean- | 
|Paper birch--------- | 
[Bigteoth aspen------ | 
|¥ellew bireh-------- | 
|Eastern hemlock~---- | 
|White ash------~---- | 
| | 
|Jack pine----------- | 
|Quaking aspen- 
|Paper birch---------| 
|Eastern white pine--| 
| | 
|Red maple------~--~-- | 
[Nexrthern red oak----| 
|Quaking aspen-- 
|Balsam fir-- 
|Paper birch- 
|Yellow birch 
| | 
{Northern red oak----| 
|Sugar maple--------- | 
|American basswood--~~| 


|Northern red oak----| 
[Sugar maple--------- j 
[American basswood--- | 
| | 
| i 


| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
{ 
| 


|Site Neeaea 
| index | 


Trees to 
| plant 


Red pine, white 
spruce, 
eastern white 
pine, jack 
pine. 


White spruce, 
eastern white 
pine, red 
pine, black 
spruce. 


Red pine, 
eastern white 
pine, white 


| 
I 
|R 
| 
| 
| 
| 
| 
| 
| 
| 
I" 
| 
| 
| 
| 
| 
| 
| 
| spruce. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 


Red pine, 
eastern white 
pine, white 
spruce. 


Eastern white 
pine, white 
spruce, balsam 
fir, tamarack. 


|Red maple, 
| white ash, 
| white spruce. 


| 
| 
| 
| 
[Eastern white 
| pine, red 

| pine, white 
| spruce. 

| 

[Eastern white 
| pine, red 


| pine, white 
| spruce. 
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Soil name and 
map symbol 


PdB, 
Plainbo 


Ribhill 


RoA, ROB, RoC2-— 


Rosholt 


SaB, 
Santiago 


Santiago 


Table 8.+-Woodland Management and Productivity--Continued 


| mation|Erosion 
| symbol | hazard 


5D 


5R 


3W 


5L 


aw 


4L 


aR 


3L 


4L 


aR 


Slight 
Moderate 


Slight 
Slight 
Slight 


Slight 


Slight 


Slight 


Seedling 
mortal- 
ity 


Slight 


Moderate 


Slight 
Slight 
Severe 


Slight 


Slight 


Slight 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


See footnote at end of table. 


| Wind- 

| throw 
hazard 

| 

Moderate 


Moderate 


Moderate 
Slight 
Severe 


|Moderate 


Moderate |Moderate|Moderate 


[Slight 


Slight 


Moderate |Moderate|Slight 


| Plant | Common trees 
| competi-| 
tion 
| | | 
| | | 
|Slight [Jack pine----------- | 
| [Northern pin oak----| 
| [Black oak----------- | 
| I | 
|Slight |Jack pine----- -| 
| [Northern pin oak----| 
| [Black oak----- -| 
| | I 
Severe [Red maple-~--------- | 
|White agsh---~.-.-.—- | 
|Eastern hemlock----- | 
| | | 
| | | 
Severe |Northern red oak----| 
| [Sugar maple--- -| 
| [White oak- -| 
| Basswood------------ 
| | 
Severe [Red maple----------- | 
[Black ash----------- | 


[American elm-------- | 
|Silver maple-------- | 
I | 
Moderate|Northern red oak----| 
|Sugar maple- 
|White ash----- 
|American basswood---| 
| | 
Moderate|Northern red oak----| 
|Sugar maple--------- | 
|White ash----------- | 
|American basswood---| 
| | 
|Moderate|Sugar maple--------- 
|White ash 
|American basswood--~-| 
|Northern red oak---- 
| 
Moderate|Northern red oak----| 
|Sugar maple--------- 
|American basswood--- 
|White ash----------- 
|Red maple----------- 
|Red pine---. = 
|Quaking aspen------- 
| 
|Moderate|Northern red oak---- 
|Sugar maple------ 
[American basswood--- 
|White ash----------- | 
|Red maple----------- | 
|Red pine------------ | 
|Quaking aspen------- | 


| Management concerns Potential productivity | 
[ordi- | | : 

|Site |Volume* | 
| index | 


Soil Survey of 


| 


Trees to 
| plant 


| 
| 
[Jack pine, 

| eastern white 
| pine. 

| 

|Jack pine, 

| eastern white 
| pine. 

| 

|White spruce, 

| ved maple, 

| white ash, 

| black spruce. 
| 

|Red pine, 

| eastern white 
| pine, white 

| spruce. 

| 

|Red maple, 

| white spruce. 
| 

| 

| 

|Red pine, 

| eastern white 
| pine, white 

| spruce. 

| 

|Red pine, 

| eastern white 
| pine, white 

| spruce. 

| 

|Red pine, 

| eastern white 
| pine. 


| 

| 

|Red pine, 

| eastern white 
| pine, white 

| spruce. 


eastern white 
pine, white 


| 

| 

| 

| 

[Red pine, 
| 

| 

| spruce. 
| 

| 

| 


Barron County, Wisconsin 


Table 8.--Woodland Management and Productivity--Continued 


| | Management concerns ; Potential productivity 
Soil name and [Ordi- | | | | | 
map symbol |nation|Erosion |Seedling| Wind- | Plant Common trees 
|symbol|hazard |mortal- | throw |competi- | index | 
| Lt ity ff hazard | tion 
| I | | | | 
| | | | | | 
SeA-----~-~----- | 3L |Slight |Slight [Slight |Moderate|Sugar maple-------- | 62 
Scoba | | | | | {Northern red oak----| 65 
| | | | | Yellow birch-------- --- 
| | | | | American basswood---| --- 
| | | | | Red maple----- “--+ 
| | | | | Quaking aspen wee 
| | | | | Bigtooth aspen- --- 
| | | | White ash “<< 
| | | | Eastern white pine--| --- 
| | | Black cherry------ | --- 
| | | 
Sm: | | 
Seelyeville----| aw [Slight |Severe (Severe |Severe 34 
| | | 56 
| | | 55 
| | | | |Northern whitecedar-| 30 
| | |Baleam fir--------- | 45 
| H ! | 
Cathro--~-~----- 7W |Slight |Severe [Severe |Severe |Balsam fir---------- | 53 
| | [Northern whitecedar-[| 33 
| | | Tamarack----------- — 
| | | | | |Paper birch- --- 
| | | | | [White spruce --- 
| I | | I 
SoA------------- | 3W |Slight |Slight |Severe |Severe |Red maple---------- 60 
Siouxcreek | | | | | |Silver maple- --- 
| | | | [White ash---------- --- 
| | | | [Green ash---------~ --- 
| | | | | |Quaking aspen------ | --- 
| | | | | |Bigteoth aspen----- | --- 
| | | | | i 
SrB, SrC2------- | 3L |Slight [Slight [Slight |Severe |Sugar maple-- 63 
Spencer | | | | |Northern red oak----]| 70 
| | | | [American basswood---| 67 
| | | { |¥ellow birch---- --- 
| | | | |Quaking aspen------- | --- 
| | | | [Black cherry------- | --- 
| | | | [American elm------- | --- 
| | | | | | | 
Va-------------- | 2W |Slight |Severe |Severe |Severe |Silver maple-------- | 80 
Vancecreek | | | | |Green ash---------- | --- 
| | | | | |Red maple---------~ | === 
| | | | | | | 
| | | | | | 
WkC2------------ | 5L |Slight |Slight [Slight |Severe [Northern red oak----| 75 
Wickware | | | | | |Sugar maple-------- | --- 
| | | | | |White oak---------- | --- 
| | | | | | Basswood---------- | -e- 
| | | | | | | 
WkD2------------ | 5R |Moderate|Moderate|Slight |Severe [Northern red oak----| 75 
Wickware | | | | |Sugar maple------ -| --- 
| | 
| | 


|White oak--- 


| Basswood---------- 


|Site |Volume« 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
] 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Trees to 
plant 


[Nee 


Eastern white 
pine, red 
pine, white 
spruce, black 
spruce. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

|Black spruce, 
| tamarack, 
| northern 
| whitecedar, 
| 

I 

| 

l 

| 

| 

| 

I 

| 

| 

| 

| 

| 

l 

| 


balsam fir. 


White spruce, 
red maple, 
white ash. 


[Eastern white 
| pine, red 

| pine, white 
| spruce. 


| 

| 

| 

| 

|Silver maple, 
| red maple, 

| green ash, 

| white ash. 

| 
| 
| 


Red pine, 
eastern white 

| pine, white 

| spruce. 

| 

|Red pine, 

| eastern white 

| pine, white 

| spruce. 


a i Ne 


* Volume is the yield in cubic feet per acre per year calculated at the age of culmination of mean annual 
increment for fully stocked natural stands. 
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Table 9,--Woodland Equipment Use 


Soil Survey of 


(Only the soils suitable for the production of commercial trees are listed) 


| Ratings for the most limiting seasons 


Soil name and 
map symbol 


| Logging areas 
| and skid 


trails 


| 

| 
Ad-~-~-----------~---- |Severer 
| wetness, 
| low strength. 


| 


AfA----------------~- |Moderate: 
Aftad | low strength. 
| 
AhA-----~------------ |Severe: 
Almena | wetness, 


| low strength. 


AlD-------------~~--- |Moderate: 
Amery | slope, 
| low strength. 
AmD | 
Amery--------------- |Moderate: 
{ slope, 
| low strength. 
| 
Greenwood--------~-- |Severe: 
| wetness, 
| low strength. 
| 
AnA, AnB, AnC2------- [Severe: 
Anigon | low strength. 
| 
ApB------------------ | SLight--------- 
Arland | 
| 
ApC2----------------- | Slight---------~ 
Arland I 
| 
ApD----------+-------- |Moderate: 
Arland | slope. 
| 
AsB--------+~~-------- | Slight--------- 
Arland | 
I 
AsC2--~----------+--- | Slight-~------- 
Arland { 
| 
Auscce, | Severe: 
Auburndale | wetness, 
| low strength. 
| 
Ba---- 2 ween |Severe: 
Barronett | wetness, 
| low strength. 
| 
B@s-s--ss24eesc-u-e5 | Severe: 
Baseman | wetness, 
| low strength. 
| 
BpA~---------~~------ |Severa: 
Brill | low strength. 


| Log landings 


Haul roads 


| Site 
{ preparation 
and planting 


Preferred 
operating 
seasons 


Severe: 
wetness, 
low strength. 


Moderate: 
low strength. 


Severe: 
wetness, 
low strength. 


| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| Severe: 
| slope. 
I 

| 

|Severe: 
| slope. 


|Severe: 

| wetness, 

| lew strength. 
| 

|Severer 

| low strength. 


Moderate: 
| slope. 

| 
Severe: 
| slope. 


Moderate: 
| slope. 


Severe: 

| wetness, 

| low strength, 
| 

|Severe: 

| wetness, 

| low strength. 
| 

|Severe: 

| wetness, 

| low strength. 
| 

|Severe: 

| low strength. 


| 

| 

| 

| 

| 

| wetness, 

| low strength. 
I 

|Moderater 

| low strength. 
| 

| 

| 

| 

| 


Severe: 
wetness, 
low strength. 


[Moderate: 

| slope, 

| low strength. 
| 

[Moderate: 

| slope, 

| low strength. 
| 

[Severe: 

| wetness, 

| low strength. 
| 

| Severe: 

| low strength. 


| Slight--------- 
| 
| 


|Moderate: 
| slope. 


|Severe: 

| wetness, 

| low strength. 
| 

| Severe: 

| wetness, 

| low strength. 
| 

| Severe: 

| wetness, 

| low strength. 


| 
|Severe: 
low strength. 
h 
| 


|Severe: 
wetness, 
low strength. 


|Moderate: 
low strength. 


|Severer 
| wetness, 
{ low strength. 
| 
|Moderate: 
slope, 
low strength. 


| 

| 
|Moderate: 
| slope, 

| low strength. 
| 

|Severe: 

| wetness, 

| low strength. 
| 

|Severe: 

| low strength. 


|Slight--------- 


| slope. 


| Severe: 

| wetness, 

| low strength. 
| 

|Severe: 

| wetness, 

| lew strength. 
| 

|Severe: 

| wetness, 

| low strength. 


| 

|Severer 
| low strength. 
| 


Winter. 


fall, 
winter. 


Summer, 


winter. 


Summer, 
winter. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Summer, 
| 
| 
| 
| 
I 
| 
| fall, 
| 

| 

| 


|Summer, fall, 
| winter. 


winter. 


round. 
round. 
round. 
round. 
round. 


[Winter. 
| 
| 
| 
|Winter. 
| 
| 
| 


|Winter. 


Summer, 
winter. 


fall, 


Barron County, Wisconsin 


Soil name and 
map symbol 


Capitola 


CkA, CkB 
Chetek 


Clb: 
Chetek: 


Rosholt. 


Cua, 
Crystal Lake 


DoB, DoC2 
Dobie 


Freeon 


Table 9.--Woodland Equipment Use--Continued 


| Ratings for the most limiting seasons 


| Logging areas 
| and skid 
trails 


|Severe: 

| low strength. 
| 

|Severer 

| wetness, 

| low strength. 


| Slight 
| 

| 

| 
[Moderate: 

| slope. 

| 

|Moderate: 

| slope, 

| low strength. 
| 

|Severe: 

[ wetness, 

| low strength. 


| 
| 
| Slight 
| 
| 


|Moderate: 

| too sandy. 
| 

| 


|Moderate: 

| slope. 

| 

|Moderater 

| too sandy, 

| slope. 

| 

|Severer 

| low strength. 
| 

|Severe: 

| low strength. 
| 

|Severer 

| low strength. 


| 
| 


|Severe: 

| low strength. 
| 

|Severe: 

| wetness, 

| low strength. 


|Moderates 
| low strength. 


| Leg landings 


Severe: 
low strength. 


Severe: 
wetness, 
low strength. 


|Moderate: 
| slope. 

| 

| 

|Severe: 

| slope. 


|Severe: 
Slope. 


Severe: 
wetness, 
low strength. 


Moderate: 
slope. 


Moderates 
slope, 
too sandy. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
low strength. 


|Severe: 

| low strength. 
| 

|Severe: 

| slope, 

| low strength. 
| 

|Severe: 

| low strength. 
| 

|Severe: 

| wetness, 

| flooding, 

low strength. 


Moderate: 
low strength. 


| Haul roada 


|Severer 
low strength. 


Severe: 


| wetness, 
low strength, 
3 


Moderate: 
slope. 


| 
| 
| 
| 
| 
| 
I 
| 
\ 
|Moderate: 

| slope, 

| low strength. 
| 

| Severe: 

| wetness, 

| low strength. 
| 

| 
[Slight 
| 

| 


|Moderate: 

| teo sandy. 
I 

| 


|[Moderate: 

| slope. 

| 

|Moderate: 

| slope, 

| too sandy. 

| 

[Severe: 

| low strength. 
a 

|Severe: 

| low strength. 
| 

|Severe: 

low strength. 


|Severer 

| wetness, 

| flooding, 
low strength. 


Moderate: 
low strength. 


|! 
| 
| 
| 


Site 
preparation 
and planting 


Severe: 
low strength. 


Severe: 
wetness, 
low strength. 


|Moderater 

| slope. 

| 

|Moderate: 

| slope, 

| low strength. 
| 

|Severes 

| wetness, 

| low strength. 


Moderate: 
| too sandy. 


|Moderater 
slope. 


Moderate: 

| too sandy, 

| slope. 

| 

|Severe: 

| low strength. 
| 

|Severe: 

| low strength. 
I 

|Severe: 

low strength. 


Severe: 
low strength. 


| 
| 
| 
| 
| 
| 
|Severe: 

| wetness, 

| low strength. 
| 

| 

|Moderate: 

| low strength. 


189 


Preferred 
operating 
seasons 


Summer, 
| winter. 


| 
| 
| 
|¥Year round. 
| 
| 
|Year round. 
| 
| 
| 
|¥Year round. 
| 
| 


|Summer, fall, 
| winter. 

| 

| 


| Summer, 
| winter. 


fall, 


Winter. 


round. 


round. 


round. 


round, 


fall, 


|Summer, fall, 
| winter. 

| 

|Summer, fall, 
| winter. 

| 

| 

|Summer, fall, 
| winter. 


|Winter. 


Summer, fall, 
winter. 


| 
| 
| 
| 
| 
| 
| 


Soil name and 
map symbol 


HgCr 
Haugen 


Greenwood 


Hayriver 


H2F: 
Hayriver-~----------- 


Twinmound 


Table 9.--Woodland Equipment Use--Continued 


Soil Survey of 


| Ratings for the most limiting seasons | 


| Logging areas 
[| and skid 
trails 


[Moderate: 
| low strength. 


| Severe: 

| wetness, 

| low strength. 
| 

|Moderate: 

| low strength. 
| 

[Moderate: 

| low strength. 


|Moderate: 
| low strength. 


|Severe: 

| wetness, 

| low strength, 
| 

|Moderate: 

| low strength. 


|Moderate: 

| slope, 

| low strength. 
| 

|Moderate: 

| low strength. 


|Moderate: 

[| slope, 

| low strength. 
| 

|Moderate: 

| too sandy, 

| slope. 

| 

|Severe: 

| wetness, 

| low strength. 
| 

|Severe: 

| wetness, 

| low strength. 
| 

|Severe: 

| wetness. 

| 

| Slight 
| 

| 


| Leg landings 


| 

I 

|Moderater 

| slope, 

| low strength. 


[Severe: 

| wetness, 

| low strength. 
| 

|Moderates 

[| low strength. 
| 

|Moderate: 
slope, 

low strength. 


Moderates 
slope, 
low strength. 


Severe: 
wetness, 
low strength. 


Moderater 
slope, 
low strength. 


Severe: 
slope. 


Moderate: 
low strength. 


Severe: 
slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Severe: 

| slope. 

| 

| 

| Severe: 

| wetness, 

| low strength. 
I 

| Severe: 

| wetness, 

| low strength. 
| 

|Severe: 

| wetness. 

| 

| Slight 
| 

| 


| Haul roads 


|Moderate: 

| low strength, 
| 

| 

| Slight--------- 
I 

| 


| Severe: 

| wetness, 

| low strength. 
| 

|[Moderate: 

| low strength. 
| 

[Moderate: 

low strength. 


| 
| 
| 
| 
|Moderate: 

| low strength. 


|Severe: 

| wetness, 

| low strength. 
| 

|Moderate: 

| low strength. 


|Moderater 

| slope, 

[ low strength. 
| 

|Moderate: 

[| low strength. 
| 

| 


|Moderate: 

[| slope, 

| low strength. 
| 

|Moderate: 

| slope, 

| teo sandy. 

| 

|Severe: 

| wetness, 

| low strength. 
| 

[Severe: 

| wetness, 

| low strength. 
| 

|Severe: 

| wetness. 


| Site 
| preparation 
and planting 


Moderate: 
low strength. 


Severe: 
wetness, 
low strength. 


Moderate: 
| low strength. 


Moderate: 
low strength. 


|Moderate: 
low strength. 


|Severe: 
wetness, 
low strength. 


|Moderate: 
low strength. 


|Moderate: 
slope, 
low strength. 


|Moderate: 
low strength. 


|Moderate: 
slope, 
low strength. 


|Moderate: 
too sandy, 
slope. 


Severe: 
wetness, 
| low strength. 


| 
Severe: 
| wetness, 
| low strength. 


Severe: 
wetness. 


Slight 


| Preferred 
| operating 
seasons 


| 

| 
|Summer, fall, 
| winter. 

| 

| 


[Year round. 


| 
| 
|Winter. 
| 
| 
| 


|Summer, fall, 
[ winter. 

| 

|Summer, fall, 
| winter. 


[Summer, fall, 
| winter. 


|Winter. 


Summer, fall, 


winter. 


fall, 
winter. 


Summer, fall, 


| 

| 

| 

| 

| 

| 

| 

| Summer, 
| 

| 

| 

| 

| winter. 

| 

| 

[Summer, fall, 


| winter. 


Year round. 


|Summer, 
| winter. 


|Winter. 


Summer, 
winter. 


[Year round. 
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Soil name and 
map symbol 


Ribhill 


| Ratings for the most limiting seasons 


| Logging areas 

| and skid 
trails 

| 


| 

| Slight 
| 

| 
|Moderate: 

|] slope. 

| 

|Moderate: 

| low strength. 
I 

|Moderate: 

| low strength. 
| 

|Moderate: 

| slope, 

| low strength. 
| 

|Severe: 

| wetness. 

| 

|Severe: 

| wetness, 

| low strength. 
| 

| Severe: 

| low strength. 
| 

|Severe: 

| low strength. 
| 

| 

| Slight 
| 

| 

| Slight 
| 

| 


|Moderate: 

| too sandy, 

| slope. 

| 

|Severe: 

| wetness, 

| low strength. 
| 

|Severe: 

| low strength. 
| 

| Severe: 

| wetness, 

| low strength. 
| 

|Moderate: 

| low strength. 
| 

| 

| 


|Moderate: 

| slope, 

| low strength. 
| 

| 


| Leg landings 


| 

| 

|Moderate: 

| slope. 

| 

|Severe: 

| slope. 

| 

|Moderate: 

| low strength. 
| 

|Moderate: 

| low strength. 
| 

|Severe: 

| slope. 

| 

| 


|Severe: 

| wetness. 

| 

|Severe: 

| wetness, 

| low strength. 


Severe: 
low strength. 


Severe: 
slope, 
low strength. 


{Slight 
| 
| 


|Moderate: 
| slope. 

| 

|Severe: 

| slope. 

| 

| 


|Severe: 

| wetness, 

| low strength. 

| 

|Severe: 

| low strength. 

| 

|Severe: 

| wetness, 

| low strength. 

| 

|Moderate: 
slope, 
depth to rock, 
too cobbly. 


| 

| 

| 

| 
|Severe: 
| slope. 
| 

| 


| | Site 
| Haul roads | preparation 
and planting 


| 

| 

|Slight----~---- |Slight--------- 
| | 

| | 

|Moderate: |Moderate: 

| slope. | slope. 

| | 

|Moderater {Moderate: 


| low strength. | low strength. 


|Moderate: |Moderate: 

| low strength. | low strength. 
| | 

|Moderate: |Moderate: 

| slope, | slope, 


| low strength. | low strength. 


| Severe: |Severe: 

| wetness. | wetness. 
| | 

| Severe: |Severe: 

| wetness, | wetness, 


| low strength. | low strength. 
| | 

| Severe: |Severe: 

| low strength. low strength. 
| 

[Severe: 

| low strength. 
| 

| 


| 
| 
|Severe: 
low strength. 
ig 
| 
| 


| Slight--------- |Slight--------- 
| | 

| | 

| Slight--------- [Slight--------- 
| | 

| | 

|Moderate: |Moderate: 

| slope, | too sandy, 

| too sandy. | slope. 

| | 

| Severe: |Severe: 

[| wetness, | wetness, 


| low strength. [| low strength. 


| Severe: |Severer 

| low strength. | low strength. 
| | 

|Severe: |Severe: 

| wetness, | wetness, 


] low strength. | low strength. 
| | 

|Moderate: |Moderate: 

| depth to rock, | low strength. 
| too cobbly. | 

| | 

| | 

(Moderate: |Moderate: 

| depth to rock,| slope, 

| slope, | low strength. 
| too cobbly. | 


| Preferred 

| operating 
seasons 

| 


| 

[Year round. 

| 

| 

[Year round. 

| 

| 

|Summer, fall, 
| winter. 

| 

| Summer, fall, 
| winter. 

| 

|Summer, fall, 
| winter. 


| Summer, 
| winter. 
| 

| Summer, 
| winter. 


|Summer, 

| winter. 
I 

| Summer, 

| winter. 
| 

| 

|¥ear round. 
| 

| 

|Year round. 
| 

| 


|¥ear round. 


fall, 


fall, 


Summer, 
winter, 


fall, 


|Winter. 

| 

\ 

| 

|Summer, fall, 
| winter. 

| 

| 

| 

|Summer, fall, 
| winter. 

| 

I 

| 
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Soil name and 
map symbol 


RoA, 
Rosholt 


Sm: 


Seelyeville------- 


Cathro----~+------ 


S0A---------------- 


Siouxcreek 


SrB, SrC2---------- 


Spencer 


RoB-----<------ 


| Ratings for the most limiting seasons 


| Legging areas 


| and skid 
trails 


[Moderate: 

| low strength. 
| 

|Moderate: 

| low strength. 


|Severe: 

| too stony. 

| 

[Moderate: 

| low strength. 
| 

|Moderate: 

| low strength. 


[Moderate: 

| slope, 

| lew strength. 
| 

|Moderate: 

| low strength. 
| 

I 


|Severe: 

| wetness, 

| low strength, 
| 

[Severe: 

| wetness, 

| low strength. 
| 

[Severe: 

| wetness. 

| 

|Severe: 

{ low strength. 
J 

|Severer 

| wetness, 

| low strength. 
| 

| 

| Severe: 

| low strength. 
| 

|Severes 

{| low strength. 


| Leg landings 
| 

| 

|Moderater 

| low strength. 
| 

|Moderate: 

{ slope, 

| low strength. 
| 

| Severe: 

| too stony. 

| 

|Moderate: 

| lew strength. 
| 

|Moderater 

| slope, 

| low strength. 
| 

| Severe: 

| slope. 

| 

I 


|Moderate: 
| low strength. 


| Severe: 
| wetness, 
[ low strength. 
| 
| Severe: 
| wetness, 
| low strength. 
| 
|Severe: 
| wetness. 
| 
|Severe: 
| low strength. 
| 
[Severe: 
| wetness, 
| flooding, 
low strength. 


| 

| 

|Severe: 

| low strength. 
| 

| 

| 

| 


Severe: 
slope, 
low strength. 


| Haul roads 


| 

| 

|Moderate: 

| low strength. 
| 

|Moderate: 

| low strength. 
| 

| 


[Severe: 

| too stony. 

J 

[Moderate: 

| low strength. 
| 

|Moderate: 

| low strength. 
I 

| 


|Moderate: 
| slope, 
| low strength. 
| 
(Moderate: 
low strength. 


| 

| 

| 
|Severer 
| wetness, 

| low strength. 
| 

|Severe: 
wetness, 

low strength. 


|Severe: 
wetness. 


Severer 
low strength. 


Severe: 

| wetness, 
flooding, 
low strength. 


Severer 
| low strength, 


Severe: 
| low strength, 


Site 
preparation 


Moderate: 
low strength. 


|Moderater 
low strength. 


Severe: 
too stony. 


I 
Moderates 
| low strength. 


| 
Moderate: 
| low strength. 


| 
| 


Moderate: 
slope, 
low strength. 


Moderate: 
low strength. 


Severe: 
wetness, 
low strength. 


Severe: 
wetness, 
low strength. 


wetness. 


Severe: 
low strength. 


Severe: 
wetness, 
low strength. 


Severe: 
low strength. 


Severe: 
low strength. 


| 
| 
| 
| 
| 
| 
| 
| 
J 
| 
| 
| 
| 
I 
I 
|Severe: 
| 
| 
| 
| 
I 
I 
| 
| 
| 
\ 
| 
| 
| 
| 
| 


and planting 


| Preferred 
| operating 
seasons 


| 

| 

{Summer, fall, 
| winter. 

| 

| Summer, 

| winter. 

| 

| 

|Year round. 

| 

| 

|Summer, fall, 
| winter, 

| 

|Summer, fall, 
| winter. 


[Summer, fall, 
| winter, 


| 
| 


|Summer, fail, 
| winter. 


|Winter. 


fall, 


Winter. 


| 
i 


Summer, 
| winter. 


Summer, fall, 


winter. 


Winter. 


} 


Summer, 
| winter. 
| 

|Summer, fall, 
| winter, 


fall, 


ae a aS | a a Ce | | ee Pe | Re Nn 


Barron County, Wisconsin 193 


Table 10.--Windbreaks and Environmental Plantings 


(Only the soils suitable for windbreaks and envirenmental plantings are listed. Absence of an entry indicates 
that trees generally do not grow te the given height on that soil) 


{ frees having predicted 20-year average height, in feet, of-- 


Soil name and | | | | 
map symbol <8 } 8-15 | 16-25 | 26-35 | >35 
er) eee ee be ee a 
| | | | 
H l | | 
AfA----~---------- --- | Northern |White spruce, [Eastern white | — 
Aftad | whitecedar, | Norway spruce, | pine, red maple, | 
| lilac, American [| Black Hills | red pine, white | 
| cranberrybush, | spruce. | ash. | 
| Amur maple, gray | | | 
| dogwood, | | | 
| | | | 
AhA------~--------- --- |Nannyberry {White spruce------ |Silver maple, | wn- 
Almena | viburnum, | | eastern white | 
| redosier dogwood, | | pine, red pine, | 
| silky dogwood, | | white ash, red = | 
| American | | maple. | 
| cranberrybush, | | | 
| lilac, northern | | | 
| whitecedar, | | | 
| | | | 
AlD----------+----- --- [Lilac, American [White spruce, |Eastern white | --- 
Amery | cranberrybush, | Norway spruce, | pine, red pine, | 
| Amur maple, | Black Hills | white ash, red | 
| northern | spruce. | maple. | 
| whitecedar, gray | | | 
| dogwood. | | | 
| | | ! 
Amp: | | | | 
Amery--~---------- --- |Lilac, American |White spruce, [Eastern white | --- 
! | cranberrybush, | Norway spruce, | pine, red pine, | 
i | Amur maple, | Black Hills | white ash, red | 
| northern | spruce. | maple. | 
| whitecedar, gray | | | 
| dagwood. | | | 
\ | | | 
Greenwood. | | | | 
| | | \ 
AnA, AnB, AnC2----|Manyflower |Gray dogwood, |Norway spruce----- |Jack pine, red | --- 
Anigon cotoneaster. | American | | pine, eastern | 
| cranberrybush, | | white pine. | 
| Amur maple, | | | 
| lilac, northern | | | 
| whitecedar, | | 
| Siberian | | | 
| peashrub, silky | | | 
| dogwood. | | | 
| | | | 
ApB, ApC2, ApD, | | | | 
AsB, AsC2-------- Manyflower |Northern |Norway spruce-~--- |Eastern white | --- 
Arland cotoneaster, | whitecedar, Amur | | pine, red pine, | 
| maple, American | | jack pine. i 
| cranberrybush, | | | 
| lilac, Siberian | | I 
| peashrub, silky | | { 
| dogwood, gray | | | 
| dogwood. 
| 
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Table 10.--Windbreaks and Environmental Plantings--Continued 


Soil name and | 


map symbol | <8 
Ba-----~~+-~------- | -~- 
Barronett 
BpA---------~---~-- Manyflower 
Brill cotoneaster. 
| 
| 
CaC2-------------- oe 
Campia 
| 
| 
| 
| 
CkA, CkB, CkC2----|Manyflower 
Chetek | cotoneaster, 
| 
| 
| 
| 
| 
| 
| 
| 
Clipe 
Chetek----------- |Manyflower 
| cotoneaster. 
| 
| 
| 
! 
| 
| 
| 
| 
Rosholt----~----- |Manyflower 
cotoneaster. 


Trees having predicted 20-year average height, in feet, of-- 


| 
| 
I 
| 
| 
| 
| 
] 
| 
| 
| 
[ 
| 
| 
| 
| 
| 
| 
| 
| 
[ 
| 
| 
J 
| 
| 
| 
| 
| 
[ 
| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


8-15 | 


Northern 
whitecedar, 
American 
cranberrybush, 
nannyberry 
viburnum, silky 
dogwood, redosier 
degwood, common 
ninebark. 


I 

| 

| 

| 

| 

| 

| 

J 

| 

| 

| 

Silky dogwood, | 
northern 

whitecedar, Amur | 

maple, lilac, | 

gray dogwood, | 

Siberian { 

peashrub, | 

American | 

cranberrybush. | 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

I 

{ 

| 


Gray dogwood, 
lilac, Amur 
maple, northern 
whitecedar, 
redosier dogwood. 


Northern 
whitecedar, 
lilac, Amur 
maple, American 
cranberrybush, 
Siberian 
peashrub, gray 
dogwood, silky 
dogwood. 


Northern | 
whitecedar, 
lilac, Amur 
maple, American 
cranberrybush, 
Siberian 
peashrub, gray | 
dogwood, silky | 
dogwood. 


Lilac, American 


eranberrybush, | 
Amur maple, i] 
northern | 
whitecedar, | 
Siberian | 
peashrub, gray | 
dagwood, silky | 
dagwood. | 

| 


16-25 


White spruce, 
balsam fir. 


Norway spruce 


Norway spruce 
white spruce 
Black Hills 
spruce, 


Norway spruce 


Norway spruce 


Norway spruce 


, 


, 


Soil Survey of 


| 26-35 } 


Silver maple, red 
maple, green ash, 
white ash. 


|Bastern white 
| pine, red pine, 
| jack pine. 


White ash, red 
maple, red pine, 
eastern white 


| 
| 
| 
| 
| 
| 
| 
| 


pine. 


Eastern white 
| pine, red pine, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
{ 
| 
| 
| 
| 
| 
| jack pine. | 
| 
| 
| 
I 
I 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Eastern white 
pine, red pine, 
jack pine. 


{ 
| 
| 
I 
I 
| 


|Red pine, jack 
| pine, eastern 
| white pine. 


Barron County, Wisconsin 


Soil n 
map s 


Comstock 


Mahtomed 


Cua, CuB- 
Crystal 


| Trees having predicted 20-year average height, in feet, of-- 


ame and | 
ymbol | 


Table 10.--Windbreaks and Environmental Plantings--Continued 


i-------- |Manyflower 


Lake 


cotoneaster. 


DoB, DeC2, DoD2---|Manyflower 


Dobie 


Doritty 


FnB, Fnc2 
Freeon 


cotoneaster. 


8-15 


| 
Nannyberry 
viburnum, 
northern 
whitecedar, 
lilac, American 
cranberrybush, 
silky dagwood, 


redosier dogwood. 


Northern 
whitecedar, 
Siberian 
peashrub, lilac, 
Manchurian 
crabapple, 
Siberian 
crabapple. 


silky dogwood, 
Siberian 
peashrub, 
American 
cranberrybush, 
Amur maple, 
lilac, northern 
whitecedar. 


| 16-25 


[Red pine, jack 
| pine, green ash, 
| Russian-olive. 


Gray dogwood, Amur|Black Hills 


maple, American 

cranberrybush, 
| lilac, northern 
| whitecedar. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Gray dogwood, 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| spruce, Norway 
| spruce, white 
| spruce. 

| 

| 


|Siberian peashrub, |Norway spruce, 


| northern 

| whitecedar, 

| lilac, American 
| cranberrybush, 
| silky dogwood, 
| gray dogwood. 

| 


{American 
eranberrybush, 
northern 


Amur maple. 


Black Hills 
spruce, white 
| spruce, Norway 


| 
| 
| 
| 
| 
| 
| 
| 
| 


whitecedar, Amur | spruce. 


| 

| 

l 

| maple, lilac, 
| gray dogwood. 
| 


|Amur maple, lilac, |White spruce, 


American 
cranberrybush, 
northern 


dogwood. 


| Norway spruce, 
| Black Hills 
| spruce. 


whitecedar, gray | 


Norway spruce----- 


| 26-35 


| 

| 

|Eastern white 
pine, red pine, 
white ash, red 
maple, silver 
maple. 


Eastern white 
pine, Siberian 
elm. 


|Jack pine, red 
| pine, eastern 
| white pine. 


| 
| 
| 
| 
| 
| 
|Eastern white 

{ pine, red pine, 
| white ash, red 
| maple. 

| 

| 

|Eastern white 

| pine, red pine, 
| jack pine. 


pine, red maple, 
red pine, white 


| 

| 

| 

J 

| 
[Eastern white 
| 

| 

| ash. 
| 

| 

| 


|Eastern white 

| pine, red pine, 
| white ash, red 
{ maple. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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Table 10.--Windbreaks and Environmental Plantings--Continued 


Soil Survey of 


Seil name and 


Friendship 


HaB, 
Haugen 


HgC: 
Raugen-~~------~--- 


Greenwood. 


HvC2, HvD, 
Hayriver 


HyB---- 


H2Fa 
Hayriver--------- 


Twinmound-------- 


|Manyflower 


| 
| 
| 
I 
| 
\ 


cotoneaster. 


| 8-15 | 


| 

| 
Northern ! 
whitecedar, | 
lilac, Amur | 
maple, American | 
cranberrybush, | 
Siberian | 
peashrub, silky | 
dogwood, gray { 
dogwood. | 
| 


I 

| 

| 

| 

| 

i 

| 

| 

| 

| 

| 

| 

[Lilac, American | 
| cranberrybush, 

| Amur maple, | 
| northern | 
| whitecedar, gray 

| 

| 

| 

| 

| 

\ 

I 

I 

| 

| 


| 
dogwood. | 
| 
| 


Lilac, American | 
cranberrybush, 
Amur maple, | 
northern { 
whitecedar, gray | 
dogwood. 


| 

| 

| 

| 

Amur maple, silky 
dogwood, northern| 
whitecedar, | 
American | 
cranberrybush, | 
gray dogwood, 

{ lilac, Siberian 

peashrub, 

manyf lower 

cotoneaster, 


| 

|Amur maple, silky 
| dogwood, northern 
whitecedar, 
American 
cranberrybush, 
gray dogwood, 
lilac, Siberian 
peashrub, 
manyflower 
cotoneaster. 


Siberian peashrub, | 
northern 
whitecedar, 
lilac, silky 
dogwood, gray { 
dogwood, Amur | 
maple, American | 

\ 
| 


eranberrybush, 


16-25 


White spruce, 


Black Hills 
spruce. 


White spruce, 


Black Hills 
spruce. 


Norway spruce 


Norway spruce 


Norway spruce 


| Norway spruce, 


| Norway spruce, 


| 26-35 


|Eastern white 
| pine, red pine, 
| jack pine. 


|Eastern white 

| pine, red pine, 
| white ash, red 
| maple. 


| 

| 

I 

| 

|Eastern white 

| pine, red pine, 


| white ash, red 
| maple. 


|Eastern white 
| pine, red pine, 
| jack pine. 


Eastern white 
pine, red pine, 
jack pine. 


Eastern white 
pine, red pine, 
jack pine. 


Trees having predicted 20-year average height, in feet, of-- 


I 
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Table 10.--Windbreaks and Environmental Plantings--Continued 


| Trees having predicted 20-year average height, in feet, of-- 
Soil name and | | | | | 
map symbol | <8 | 8-15 I 16-25 | 26-35 [. >35 
| | 
| | 


| | 
| I 
MaB---~----------- | --- |Northern |White spruce------ [Eastern white | --- 
Magnor | | whitecedar, | | pine, red pine, | 
| | lilac, American | | white ash, red | 
| | cranberrybush, | | maple, silver l 
{ | nannyberry | | maple. | 
| | viburnum, silky | | | 
| | dogwood, redosier | | | 
| | dogwood. | | | 
| | | | | 
Mh----~----------- | <= |Redosier dogwood, |White spruce------ |Red maple, white | --- 
Meehan | | silky dogwood, | | ash, silver | 
| | nannyberry | | maple, red pine, | 
| viburnum, | | eastern white | 
| American | | pine. | 
| cranberrybush, | | 
| lilac, northern | | | 
| whitecedar. | | | 
| | | 
MnA, MnB, MnC, | | | 
MnD-------------- Manyf lower |Gray dogwood, [Norway spruce----- |Jack pine, red | --- 
Menahga cotoneaster. | silky dogwood, | | pine, eastern 
| Siberian | | white pine. | 
| peashrub, | | | 
| american | | | 
| eranberrybush, | | 
| Amur maple, | | 
| | lilac, northern | | 
| | whitecedar. | | 
| | | { 
Mo---------------- | --- | Northern [White spruce------ [Eastern white --- 
Moppet | | whitecedar, | | pine, red pine, | 
| | lilac, redosier | | white ash, red | 
| | dogwood, silky | | maple, silver | 
| | degwood, American] | maple. | 
| | cranberrybush, | | | 
| | nannyberry | | | 
| | viburnua. | | | 
| | I | | 
NeB, NeC~---~------ |Manyflower JNorthern |Norway spruce----- |Eastern white | --- 
Newood | cotoneaster. | whitecedar, | | pine, red pine, | 
| | lilac, Amur | | jack pine. | 
| [ maple, American | | | 
| | cranberrybush, | | | 
| | Siberian | | | 
| | peashrub, silky | | | 
| | dogwood, gray | | 
| | dogwood. | { | 
| | | | | 
NoD--------------- |Many flower |Northern Norway spruce--~-- |Eastern white | --- 
Newot | cotoneaster. | whitecedar, | pine, red pine, | 
| | lilac, Amur | jack pine. | 
| { maple, American | | 
| | eranberrybush, \ | | 
j | Siberian | | 
| | peashrub, silky | | 
| | dogwood, gray | l 
| | dogwood. | | 
| | | | 
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Table 10.--Windbreaks and Environmental Plantings--Continued 


Soil name and_ | 
map symbol | 


Oesterle 


OsC2, OsD--------- | ee 
Otterholt 


PdB, PdC, PdD----- |Manyflower 
Plainbo | cotoneaster. 


Poskin 


Rib 


| 
| 
| 
| 
| 
| 
| 
| 
| 
RoA, ROB, RoC2----|Manyflower 
Rosholt | cotoneaster. 
| 
| 
| 
| 
| 
| 
| 
| 


Trees having predicted 20-year average height, in feet, of-- 


8-15 | 


| 
| 
Nannyberry | 
viburnum, | 
American | 
cranberrybush, | 
redosier dogwood, | 
lilac, northern | 
whitecedar, silky| 
dogwood. | 
| 
Gray dogwood, Amur 
maple, American 
cranberrybush, 
lilac, northern 
whitecedar. 


Northern | 
whitecedar, 
lilac, Amur 
maple, American 
eranberrybush, 
Siberian 
peashrub, silky | 
dogwood, gray | 
dogwood. 


Common ninebark, 
northern 
whitecedar, 
lilac, American 
eranberrybush, 
silky dogwood, 
redosier dogwood, 
nannyberry 
viburnum. | 

| 

Northern | 
whitecedar, silky| 
dogwood, lilac, | 
nannyberry 
viburnun, 
American 
eranberrybush, 
redosier dogwood, 


| 
| 
| 
| 
| 
| 
Northern | 
whitecedar, | 
redosier dogwood, | 
American | 
cranberrybush, | 
silky dogwood, | 
common ninebark, | 
nannyberry | 
viburnunm. | 
| 

Lilac, American | 
cranberrybush, | 
Amur maple, | 
northern | 
whitecedar, | 
Siberian | 
peashrub, gray | 
dogwood, silky | 
dogwood. | 
| 


16-25 


White spruce- 


Black Hills 


spruce, whit 


spruce, Norway 


spruce, 


Norway spruce 


White spruce- 


White spruce- 


White spruce, 
balsam fir. 


Norway spruce 


I 26-35 | 


| | 
| | 
|Red maple, silver | 
| maple, white ash, | 
| red pine, eastern| 
| white pine. | 
| 
! 


|Eastern white 
pine, red pine, 
white ash, red 
maple. 


Eastern white 
| pine, red pine, 
| jack pine. 


|Eastern white 
pine, white ash, 
red maple, silver 
maple. 


[Eastern white 

| pine, red maple, 

| red pine, silver 

| maple, white ash, 


Red maple, white Silver 


ash, green ash. 


|Red pine, jack 
| pine, eastern 
| white pine. 


Soil Survey of 


maple. 
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Table 10.--Windbreaks and Environmental Plantings--Continued 


i} Trees having predicted 20-year average height, in feet, of-- 
Soil name and | \ | | | 


map symbol | <8 | 8-15 | 16-25 | 26-35 | >35 


| | \ 
i | { 
SaB, SaC2, SaD2--~| —— |Gray dogwood, Amur|Black Hills [Eastern white --- 
Santiago | maple, American | spruce, Norway | pine, red pine, 
| cranberrybush, | spruce, white | white ash, red 
| lilac, northern | spruce. | maple. 
| whitecedar. | | 
| | I 
ScA--------~------ Many flower {american [Norway spruce-~-~-- |Eastern white --- 
Scoba cotoneaster. | cranberrybush, | pine, red pine, 
northern | jack pine. 
whitecedar, | 
Siberian 
peashrub, lilac, 


gray dogwood, 


ash. 
maple, lilac, 
gray dogwood. 


| 
| 
| 
| 
| 
| 
! 
| 
| | 
| \ | 
| | | 
| | | 
| | \ 
| | | | 
| | Amur maple. | | 
| | I I 
Sms | I | | 
Seelyeville------ |Common ninebark---| --- | --- [Golden willow, |Imperial Carolina 
| | | | white willow. | poplar. 
| { | | | 
Cathro. | | | | | 
| | | | | 
S0A-----~-------~-- | --- |Northern |White spruce------ |Bastern white | --- 
Siouxcreek | | whitecedar, | | pine, red pine, | 
| | lilac, American | white ash, red | 
| | cranberrybush, | maple, silver | 
| | nannyberry | maple. i] 
| | viburnum, silky | | 
| | dogwood, redosier | | 
| | dogwood. | | 
\ | | I 
SrB, SrC2--------- | --- [Gray dogwood, Amur|Norway spruce, Eastern white | --- 
Spencer | | maple, American | Black Hills pine, red pine, | 
| | cranberrybush, | spruce, white red maple, white | 
| | lilac, northern | spruce. ash. | 
| | whitecedar. | { 
| | | I 
Va---------------- { --- [Northern |White spruce, Silver maple, | --- 
Vancecreek | | whitecedar, silky| balsam fir. | green ash, red | 
| | dogwood, American | | maple, white ash. | 
| | eranberrybush, | | | 
| | vedosier dogwood, | | | 
| | nannyberry | | | 
| | viburnum, common | | I 
| | ninebark. | | | 
| | | \ | 
wWkc2, WkD2-------- | --- {American |Black Hills |Bastern white | woe 
Wickware cranberrybush, spruce, white | pine, red maple, | 
northern Spruce, Norway | red pine, white | 
| | 
| | 
| | 


| | | 
| | | 
| | whitecedar, Amur | spruce. 
| | | 
| | | 


Table 11.--Recreational Development 


Soil Survey of 


(Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions 


of “slight,” “moderate, " 


and "severe." 


Absence of an entry indicates that the soil was not rated) 


Soil name and 


Barronett 


Camp areas 


Severe: 
ponding. 


{Slight 


Severet 
wetness. 


{Severe: 
| slope. 


Severe: 
slope. 

Severe: 
ponding, 


| excess humus. 


Moderate: 
| slope. 


|Moderate: 
| slope. 

I 

| 


{Severe: 

| ponding. 
| 

|Severe: 

| fleeding, 
| ponding. 


| Picnic areas 


| 

| 
|Severe: 
| pending. 
| 


|Moderate: 

| wetness, 

| percs slowly. 
| 

|Severe: 

| slope. 

| 

| 

[Severe: 

| slope. 

| 

{Severe: 

| ponding, 

| excess humus. 


| SLight---------- 
| 
! 


|Moderate: 
| slope. 


|Moderate: 
| slope. 

| 

| 


[Severe: 

| slope. 

| 
|Slight---------~ 


Moderate: 
slope. 


Severe: 
ponding. 


Severe: 
ponding. 


| Playgrounds” 


Paths and trails 


Golf fairways 


Severe: 
ponding. 


| Slight 


|Severa: 
wetness, 
| 


| Severe: 
| slope. 


|Severe: 
| slope, 


|Severe: 
| excess humus, 
ponding. 


Moderate: 
slope. 


Severe: 
slope. 


Moderate: 
slope, 
small stones, 
depth to rock. 


Severe: 
| slope. 


Severer 
slope. 


Moderate: 
slope, 
small stones, 
depth to rock. 


|Severe: 
| ponding. 


Severe: 
ponding. 


Moderate: 
| wetness. 


Moderate: 
slope. 

| 

| 


Severer 
slope, 
| 
Severe: 
ponding, 

| excess humus. 


| 

Severe: 
| erodes easily. 
| 
Severe: 
erodes 


easily. 


Severe: 


erodes easily. 


slope. 


Severe: 
ponding. 


Severe: 
ponding. 


Severe: 
ponding. 


|Slight. 


|Moderate: 

| large stones, 
| wetness. 

| 

|Severe: 

slope. 


|Severe: 

| ponding, 

| excess humus. 
| 

|Moderate: 

| large stones. 
{ 

|Moderate: 

| large stones. 
| 

|Moderate: 

| large stones, 
| slope, 

| 
|Moderate: 
| depth to 
| 

| 

| 


|Moderate: 
[ slope, 

| depth to 
| 

|Severe: 

| slope. 

| 
|Moderate: 
| depth to 


|Moderate: 
| slope, 

| depth to 
| 

|Severe: 

| ponding. 
| 

| Severe: 

| ponding. 
| 

| 


rock. 


rock. 


rock. 


rock. 
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Soil name and 
map symbol 


clD: 
Chetek--------------- 


Rosholt 


Comstock 


Cscr 


Crystal Lake 


DoB- 
Dobie 


| Camp areas 


|Severe: 
| ponding, 
| excess humus. 


|Moderate: 
| slope. 


|Severe: 
| ponding, 
excess humus. 


[Slight 


| Slight 


|Moderate: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
wetness. 


Moderate: 
slope. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 


| Picnic areas 


| 

| 

| Severe: 

| ponding, 
| excess humus, 
| too acid. 

| 


|Moderate: 

| slope. 

| 

[Severs: 

| ponding, 

| excess humus. 


|Moderate: 
| slope. 


Severe: 
slope. 


| 
| 
| 
| 
| 
| 
| Severe: 

| siepe. 

I 
|Moderate: 
| wetness. 


|Moderate: 
| slope. 

I 

| 


[Moderate: 
| slope. 


| Playgrounds 


| 

| 
[Severe: 
| excess humus, 
| ponding, 

| too acid. 


|Severer 

| slope. 

| 

|Severe: 

| excess humus, 
| ponding. 

| 

|Moderate: 

| small stones. 


|Mederate: 

| slope, 

| small stones. 
fc 

|Severe: 

| slope. 


| 
| 
| 
|Severe: 

| slope. 

| 

|Severe: 

| slope. 

\ 

|Severe: 

| wetness. 


[Severe: 
slope. 


Severe: 
slope, 


Severe: 
slope. 


Severer 
slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Slight-~-------- 
| 

| 

|Moderate: 

| slope. 

| 

\Moderate: 

| slope, 

| depth to rock. 


Severe: 
ponding, 
excess humus. 


Slight: 
Severe: 
erodes easily. 
Severe: 


ponding, 
excess humus. 


|Paths and trails| 


Golf fairways 


Severe: 

too acid, 
ponding, 
excess humus. 


| large stones. 
| 

|Moderate: 

| slope. 

I 

|Severe: 

| ponding, 

| excess humus. 


Slight---------- |Moderate: 
| large stones, 
| droughty. 
| 

|Slight---------- |Moderate: 
| large stones, 
| droughty. 
| 

Slight---------- |Mederate: 
| large stones, 
| droughty, 
| slope. 

| | 

| | 

Moderate: |Severe: 

slope. | slope. 

| I 

Moderate: |Severe: 

slope. | slope. 

| | 

Moderate: |Moderate: 

wetness, | wetness. 
| | 

| | 

Slight---------- |Moderate: 

| | droughty, 
| slope. 

| | 

Moderate: |Moderate: 

| teo sandy. | droughty, 

| | slope. 

| | 

| | 

|Moderate: |Severe: 

| slope. | slope. 

Hisaiearss ewes 

| too sandy. | slope. 

| | 

| Severe: | Slight. 

| erodes easily. | 

| | 

| Severe: |Slight. 

| eredes easily. | 

| | 

|Severe: |Moderate: 

| erodes easily. depth to rock. 
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Soil name and 


HgC; 
Haugen--------------~ 


Greenwood------------ 


Hayriver 


Table 11.--Recreational Development--Continued 


| Camp areas 


|Moderate: 
| slope. 

| 

| 


| Severe: 
| slope. 


| Severe: 

| flooding, 
| ponding. 
| 

|Mederate: 
| wetness. 
| 

| 

| 


|Moderate: 

| slope, 

| wetness. 

| 

|Moderate: 

| too sandy. 


| Severe: 
| ponding, 
| excess humus. 


[Moderates 
| slope. 

| 

| 

| 


|Moderate: 
| slope. 

| 

| 


|Severe: 

| ponding, 

| excess humus. 
| 

|Moderate: 

| slope. 

| 

| 

|Severe: 

| slope. 


| Slight---~------- 


| Picnic areas 


Moderate: 
slope. 


|Severe: 

| ponding. 
| 

| 


[Moderate: 
| wetness. 


|Moderate: 

| slope, 

| wetness. 

| 

|Moderate: 

| too sandy. 


|Severe: 
| ponding, 
| excess humus. 


|Moderate: 
slope. 
| 


|Moderate: 
slope. 


Severe: 
ponding, 
excess humus. 


Moderate: 


| slope. 


Severe: 
slope. 


Playgrounds 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
slope. 


Severe: 
ponding, 
flooding. 

| 

Moderate: 
slope, 
small stones, 
wetness. 


Severe: 
slope. 


Moderate: 
small stones, 
too sandy. 


Severe: 
excess humus, 
ponding. 


Moderate: 
slope, 
small stones. 


Severe: 
| slope. 


| 
| 


Severe: 
slope. 


Severe: 
excess humus, 
ponding. 


slope. 


| 

| 

| 

| 

| 
|Severe: 
I 

| 

| 

| Severe: 

| slope. 

i 

|Moderate: 

| slope, 

| small stones, 
| depth to rock. 


|Paths and trails 


Severe: 
erodes easily. 


Severe: 


erodes easily. 


Severe: 
ponding. 
Severe: 

erodes easily. 
easily. 


Moderate: 
too sandy. 


Severe: 
ponding, 


| 
| 
| 
| 
J 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
I 
I 
| 
| 
| 
| 
| 
| 
! 
| excess humus. 
| 
| 
| 
| 
| 
| 
j 
| 
| 
| 
\ 
| 
| 
J 
I 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


ponding, 
excess humus. 


slope. 


Soil Survey of 


| Golf fairways 


| 

| 
|[Moderate: 
| slope, 

[ depth to rock. 
| 

|Severe: 

| slope. 

| 

|Slight. 

| 

| 


|Severe: 
| ponding, 
| flocding. 


|Slight. 


| 

| 

| 
|Moderate: 
| slope. 

| 

| 


|Moderate: 
| droughty. 
| 
| 


[Severe: 

| ponding, 

| excess humus. 
| 

|Moderate: 

| large stones. 
| 

| 


|Moderate: 

| large stones, 
| slope. 

| 

| 


|Moderate: 

| large stones, 
| slope. 

| 

{Severer 

| ponding, 
excess humus. 


Moderate: 
slope, 

depth to rock. 
| 
Severe: 
slope. 


Moderate: 
| depth to rock. 
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Soil name and 
map symbol 


fable 11.--Recreational Development--Continued 


| Camp areas 


| Picnic areas 


| Playgrounds 


|Paths and trails 
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| Golf fairways 


a 


HzF: 
Hayriver~---~-------- 


Oesterle 


|Severe: 

| slope. 

| 

|Severe: 

| slope, 

| too sandy. 
| 

|Severe: 

| wetness, 
] 

| 


|Severe: 

| ponding, 

| excess humus. 
| 

{Severe: 

| wetness, 

| too acid. 
| 

|Moderater 

| too sandy. 
| 

| 


|Moderate: 
| too sandy. 


| 

| 

|Moderate: 

| slope, 

| too sandy. 
| 

|Severe: 

| slope. 

| 

I 


| Severe: 

| fleoding. 

| 

|Moderate: 

| peres slowly, 


|Moderater 

| slope, 

| percs slowly. 
| 

| 


|Severe: 
| slope. 


|Severer 

| flooding, 
| ponding. 

| 

|Severer 

| wetness, 

| 

| 

| 


Severe: 
slope. 


Severe: 
| slope, 
too sandy. 


Moderate: 

| wetness. 

| 

| 

|Severe: 

| ponding, 

| excess humus. 
| 

|Severe: 

| teo acid. 


|Moderate: 

| teo sandy. 
| 

| 


|Moderate: 

| teo sandy. 
| 

| 

|Moderate: 

| slope, 

| too sandy. 
| 


|Severe: 

| slope. 

| 

| 

| Slight---------- 
| 

| 


|Moderate: 
percs slowly. 


Moderate: 
slope, 
percs slowly. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 


|Severe: 

| ponding, 
| too acid. 
| 

|Moderate: 
| wetness. 


Severe: 
slope. 


Severe: 
slope, 
too sandy. 


wetness. 


Severe: 
excess humus, 
ponding. 


| 

| 

| 

| 

| 

| 

| 

| 

| 
[Severe: 
| 

| 

| 

| 

| 

| 

| 
|Severe: 

| wetness, 

| too acid. 
| 

|Moderate: 

| small stones, 
| too sandy. 
| 

|Moderate: 

| slope, 

| small stones. 
| 

|Severe: 

| slope. 

| 

| 


|Severer 
| slope. 
| 
| 


|Moderate: 
| £leoding. 
| 
|Moderate: 
| slope, 
| small stones, 
| percs slowly. 
| 
| Severe: 
slope. 


Severe: 
slope, 
small stones. 


Severe: 
ponding. 


Severe: 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| excess humus, 
\ 

| 

| 

| wetness. 
| 

| 

| 


Severe: 
slope. 


| 

| 

| 

| 

| 

| 
|Severe: 

| too sandy, 
| slope. 

| 

|Moderate: 

| wetness. 

| 
| 
| 
| 
| 


Severe: 
ponding, 
excess humus. 


|Moderater 
wetness, 
| too sandy. 
| 
|Moderate: 
too sandy. 


Moderate: 
| teo sandy. 
| 

| 

|Moderate: 

| too sandy. 


|Moderate: 
| teo sandy, 


Severe: 
slope, 


Severe: 
ponding. 


Moderate: 
wetness. 


Severe: 
slope. 


Severe: 
droughty, 
slope. 


| 

| 

I 

| 

| 

| 

| 

| 

| 

| 
|Moderate: 
| large stones, 
| wetness. 
| 

|Severe: 

| 

| 

| 

| 

| 

| 


ponding, 
excess humus. 


Severe: 
too acid. 


|Moderate: 
| droughty. 
| 
| 
|Moderate: 
| droughty. 
| 
| 


|Moderate: - 
| droughty, 
| slope. 

| 

|Severe: 

| slope. 

| 

| 


|Moderate: 

| fleoding. 

| 

|Moderate: 

| large stones, 
| droughty. 

| 

| 

[Moderate:r 

| large stones, 
| droughty, 

| slope. 

| 

|Severe: 

slope. 


Severe: 


Moderate: 
large stones, 
wetness, 
droughty. 
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Table 11.--Recreational Development--Continued 


Soil Survey of 


Soil name and 
map symbol 


| Camp areas 


| Picnic areas 


| Playgrounds 


|Paths and trails| 


| 


Golf fairways 


a a 2 


Rosholt 


Ru. 
Rubble land 


Santiago 


|Moderate: 
| slope. 

{ 

| 


|Severe: 
slope. 


|Moderate: 

| too sandy. 
| 

| 

| 


|Moderate: 

| slope, 

[ too sandy. 
I 

|Severe: 

| slope. 

| 

| 


|Severe: 

| wetness. 

| 

|Severe: 

| flooding. 

| 

|Severe: 

| flooding, 

| ponding. 

| 

|Moderate: 

| slope, 

| large stones. 
| 

| Severe: 

| slope. 

| 

| 

| Slight---------- 
| 

| 

| Slight---------- 
| 

| 

| 


|Moderate: 
slope. 


|Mederate: 
| slope. 


Moderate: 
slope. 


Severe: 
slope. 


Moderate: 
too sandy. 


Moderate: 
slope, 
too sandy, 


Severe: 
slope. 


Moderate: 
wetness, 


Severe: 
ponding. 


|Moderate: 
slope, 
large stones. 


| 
| 
|Severe: 
| slope. 
| 
| 


| Slight-~-------- 


|Moderate: 
slope. 


| Slight---------- 
| 
| 
| 


|Moderate: 
| slope. 


| 


Severe: 
slope. 


Severe: 
slope. 


| 
! 
| 
| 
| 
| 
{ 
| 


|Moderate: 

| slope, 

| small stones, 
{| teo sandy. 

| 

|Severe: 

slope. 


Severe: 
slope. 


| 
| 
| 
| 
| 
| 
| 
| Severe: 

| wetness. 
| 

|Mcderate: 
| flooding. 
| 

|Severe: 

| ponding. 
| 

| 


|Severe: 
| large stones, 
| slepe. 


| large stones, 
slope. 


Severe: 


Moderate: 
small stones, 

| 

Moderate: 

| slope, 

| small stones. 

| 

Severe: 

| slope. 


| 

| 

| 

| 
|Moderate: 
| slope, 


| small stones. 


|Severe: 
| slope. 


Severe: 
erodes easily. 


Severer 
erodes easily. 


Moderate: 
too sandy. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
[Moderate: 

| too sandy. 

| 

| 

|Moderate: 

| too sandy, 

| slope. 

I 

|Moderate: 

| wetness. 

| 
|Slight--------~- 
| 

| 


|Severe: 

| ponding. 
| 

| 


|Moderate: 
| large stones. 


[Severe: 
| slope. 
| 
1 


[Slight---------- 


Severe: 
erodes easily. 


easily. 


[Mederate: 

| large stones, 
| slope. 

| 

| Severe: 

[ slope. 


Severe: 
droughty. 


Severe: 
droughty. 


I 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
|Severe: 

| droughty, 
| slope, 

| 

Moderate: 
wetness. 


| 

Moderate: 
| flooding. 
| 
Severe: 
ponding. 


| Severe: 
large stones. 


Severe: 
large stones, 
slope. 


|Moderate: 
droughty. 


|Moderate: 


droughty. 


|Moderate: 
droughty, 
slope. 


Slight. 


Moderates 
slope. 


Barron County, Wisconsin 


Soil name and 


map symbol 


“Smz 
Seelyeville---------- 


Cathro------~-------- 


Wickware 


Table 11,--Recreational Development--Continued 


| Camp areas 


|Severe: 
| slope. 


|Severe: 

| ponding, 

| excess humus. 
| 

|Severer 

| ponding, 

| excess humus. 
| 

|Severe: 

| wetness. 


|Moderate:s 
| slope. 


|Severe: 

| flooding, 
| ponding. 
| 

|Moderate: 
| slope. 

| 

|Severe: 

| slope. 


| Picnic areas 


slope. 


| Severe: 

| ponding, 

| excess humus. 
| 

|Severe: 

| ponding, 

| excess humus. 
| 

|Moderate: 

| wetness. 


| 
| 
|Slight-------~--- 
| 
| 


[Moderate: 
| slope. 


|Severe: 

| ponding. 
| 

| 


|Moderate: 
| slope. 

| 

|Severes 

| slope. 


| Playgrounds 


\ 
| 
| 
| Severe: 
| slope. 
| 


|Moderate: 
| small stones. 


|Severe: 

| excess humus, 
| ponding. 

| 

|Severe: 

| excess humus, 
| ponding, 

| 

|Severe: 

| wetness. 


| 

| 
|Moderate: 
{ slope. 

| 

|Severe: 

| slope. 


|Severe: 

| ponding, 
| flooding. 
| 


|Severe: 
| slope. 
| 

|Severe: 
| slope. 


|Paths and trails 


Severe: 
erodes easily. 


|Severe: 

| ponding, 

| excess humus. 
| 

|Severe: 

| ponding, 

| excess humus. 
| 

|Moderate: 

| wetness, 


| 
| 


|Severe: 
| erodes 
| 

|Severe: 
| erodes 


easily. 


easily. 


|Severe: 
| ponding. 
| 
| 
| Severe: 
| erodes 
J 
|Severe: 
| erodes 


easily. 


easily. 


| Golf fairways 


| Severe: 

| slope. 

I 

|Moderate: 

| large stones, 
| droughty. 

| 

| 


|Severe: 

| ponding, 

| excess humus. 
| 

|Severe: 

| ponding, 

| excess humus. 
| 

|Moderate: 

| wetness, 

| depth to rock. 
| 

|Moderate: 

| large stones. 
| 

|Moderate: 

| large stones, 
| slope. 

| 

|Slight. 

| 

| 


|Severe: 

| ponding, 
| flooding. 
| 

|Moderater 
| slope. 

| 

| Severe: 

| slope. 


ee ee ee a ee 
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(See text for definitions of "good," "fair," "poor," and "very poor.” 


soil was not rated) 


Table 12.--Wildlife Habitat 


Soil Survey of 


Absence of an entry indicates that the 


| ntial for habitat elements [Potential as habitat for-- 


Soil name and J 


map symbol | Grain 
[and seed| 
crops 
| 
| 
Adnonwacnccenenenne {very 
Adolph | poor 
| 
AfA--------------~- | Good 
Aftad | 
| 
AhA---------------- | Fair 
Almena 
| 
ALD - oe ewe ewncenen | Pair 
Amery 
| 
AmD: | 
Amery------------- | Poor 
| 
| 
Greenwood--------- | Very 
| poor. 
I 
AnA, AnB----------- | Good 
Anigon 
I 
AnC2--~-----+------- | Pair 
Anigon 
| 
ApB---------------- | Good 
Arland 
| 
ApC2~--~------------ |Fair 
Arland 
| 
ApD------~---------- | Poor 
Arland 
AsB---------------- |Good 
Arland 
AsC2+--~-- 1 ene Pair 
Arland 
| 
Au-------------~--- Good 
Auburndale 
Ba---------------~-- Good 
Barronett 
| 
Be---------------- Very 
Beseman | poor 
| 
BpA------~--------- Good 
Brill 
CaC2--------------- [Fair 
Campia 
| 
Cb----------------- Fair 
Capitola 


Pote 
| Wild 
Grasses herba- 
and ceous 
legumes plants 
Very | Good 
poor. 
Good Good 
| 
| 
Good | Good 
| 
| 
Good | Good 
| 
| 
| 
Fair [Good 
| 
| 
Poor | Poor 
I 
| 
Good | Good 
| 
| 
Good | Good 
| 
| 
Good | Good 
| 
| 
Goad | Good 
| 
| 
Fair [Good 
| 
| 
Good [Good 
| 
| 
Good | Good 
| 
| 
Good |Fair 
| 
| 
Good | Good 
| 
| 
Poor | Poor 
| 
i 
Good | Good 
| 
| 
Good [Good 
I 
| 
Fair |Pair 
| 
| 


Poor 


Good 


Good 


| trees 


plants 


Poor 


| 
| 
| 
| 
| 
| 


Good 
Poor 
Good 
Good 
Good 
Good 
Good 


Good 


| Good 
|Poor 
| Good 
Good 


|Pair 


Good 


Good 


Poor 


areas 


Hardwood| Conif- |Wetland |Shallow |Openland|Woodland|Wetland 
| erous | plants | water 


|wildlife|wildlife|wildlife 


Barron County, Wisconsin 


Table 12.--Wildlife Habitat--Continued 


Soil name and 
map symbol 


| crops legumes 


CkA, CkB, CkC2----- 
Chetek 


cua, 
Crystal Lake 


| Grain 


Potential 
| 


Jand seed| 


and 


Good 


Good 


| for habitat elements Potential as habitat for-- 
wila | l l l l l 
|Grasses | herba- |Hardwood| Conif- [Wetland |Shallow |Openland|Woodland|Wetland 
ceous | trees | erous | plants | water |wildlife|wildlife|wildlife 
plants | | plants areas | 
| | | | | a 
| | | | | | 
Fair |Fair | Fair |very |very Fair |Fair |Very 
| | | poor. | poor. | | poor, 
| | | | | | 
| | | | | | 
Fair [Fair |Fair |very |very Fair [Fair | very 
| i} | poor. | poor. | | poor. 
I | | | | | 
Good | Good | Good |very [very Fair [Good |Very 
| { | poor. | poor. | | | poor. 
| | | | | | 
{Good | Good | Good [Fair | Fair | Good | Good | Fair 
I I | | | | 
| | | | { | | 
| | | I | | | 
Pair | Fair {Fair |very [Very |Fair [Fair |very 
| | | poor. [ poor. | | | poor. 
| | | | | | | 
Fair | Poor [Fair |very |very Fair |Fair [very 
| | | poor. | poor. | | poor. 
| I | | | | l 
I | | | | | 
Fair [Fair |Fair |very |Vvery Poor | Fair |Very 
| | | poor. | poor. | | poor. 
| | | | | | 
Fair | Poor |Fair |very |very Poor [Fair |very 
| | | poor. | poor. | | poor. 
| | | | | | 
Good | Good [Good | Poor [Poor Good | Good | Poor 
| | | | | | 
| | | | | | 
Good | Good | Good | Poor |Very Good | Good |Very 
| | | | poor. | | poor 
| | | | | | 
Good | Good | Good |very |very Good | Good |very 
| | | poor. | poor. | | poor. 
| | | | | I 
Good | Good | Good |very |very Fair | Good [very 
| | | poor. | poor. | | poor. 
| | | | | | | 
Good | Good | Good | Poor |Very Good | Good [Very 
| | | | | poor. | | poor 
| | | on | | I 
Poor |Fair [Fair | Good [Good Very [Fair | Good 
| | | | poor, | | 
| | | I | | | 
Good [Good | Good | Poor [Poor Good | Good | Poor, 
| | | | | | | | 
| | | | | | | | 
| Good | Good [Good |very [Very | Good | Good [Very 
| | | | poor | poor. | | [| poor. 
| | | | | | | | 
| Good | Fair [Good |Poor [Very |Fair | Good |very 
| | 1 | | poor. | | | poor. 
| I | | I | I | 
| Poor | Poor | Poor |Gooa | Good | Poor | Poor | Good. 
| | | | | | | | 
I | | | | | | | 
[Good | Good |Gooa | Poor |very | Good | Good |Very 
J | | | | poor. | | | poor. 
| | | | | | | | 
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Soil Survey of 


Table 12.--Wildlife Habitat--Continued 
Potential for habitat elements Potential as habitat for-- 
Soil name and | | Wilda | | | | | | | 
map symbol Grain |Grasses | herba- |Hardwood| Conif- |Wetland |Shallow |[Openland|Woodland|Wetland 
and seed| and | ceous | trees | erous | plants | water |wildlife|wildlife|wildlife 
crops legumes plants plants areas 
| | | | | | | | | 
| | | | | | | | | 
HaGneseneceeeeen Fair | Good | Good | Good | Good |very very | Good [Good | Very 
Haugen | | | | | poor | poor. | | | poor. 
| | | | | I | | | 
HigC: | | | | | | | | | 
Haugen-------~---- Fair | Good | Good | Good | Good | Very [Very | Good [Good | Very 
| | ! I | poor. | poor. | | | poor 
| | | I | \ | | | 
Greenwood---~~---- Very | Poor | Poor | Poor | Poor | Good | Good {Poor | Poor | Good. 
poor. | | | | | | | | I 
| | | | | | | | | 
HvyC2-----~--------- Fair |Fair | Fair |Pair Pair |very |Very [Pair Fair |very 
Hayriver | | | | | poor | poor. | | | peor. 
| I { | | | | | | 
HyD---------------- | Poor [Fair [Fair |Fair [Fair |Very |Very |Fair Fair | Very 
Hayriver | | { { | | poor. | poor. | | poor. 
| ! I | | | | | | 
HyB--~+------------ |Fair | Good | Good | Good | Good |very | Very |Fair Good | very 
Hayriver { | | | | | poor. | poor. | | poor 
| | | | | | | | \ 
HaFt I | | { | \ | | | 
Hayriver---------- |very | Poor |Fair [Pair }Pair very |very | Poor Fair [very 
| poor. | | H ! | poor. | poor. | | | poor. 
| | | | | | | | | 
Twinmound--------- |Very | Poor [Fair [Poor |Poor |very |Very | Poor Poor |very 
| poor. | | | | | poor | poor | | poor 
| | | | | | | | | 
MaB------~--------- | Good | Gooa | Good | Good | Good | Poor |Poor | Good {Good | Poor 
Magnor | | | | | | | | 
| | | | | | | | 
Me--------~-------- | Poor | Poor | Poor | Poor | Poor {Good |Good |Poor Poor |Good. 
Markey | | | | | | | | 
| | | I | | | | 
Bihan eens | Poor |Fair [Good |Fair |Pair |Pair |Pair |Pair Fair |Fair. 
Meehan | | | | | | | J 
| | | | | | | | 
MnA, MnB, NnC-~---- | Poor | Poor |Fair [Poor [Fair |Very |very Poor Fair | Very 
Menahga | | | { { | poor | poor. | | poor 
| | | | | | | | I 
BADe seen nec |very | Poor |Fair [Poor |Pair |Very Very Poor |Fair [Very 
Menahga [| poor. | | | | | poor. poor. | | poor 
| | I | | | | | 
Mo-------------~--- | Poor |Fair |Fair | Good | Good | Poor | Poor Fair [Good | Poor. 
Moppet | | | | | | | I 
| | | | | | | | 
0 ee | Good |Gooa | Good | Good | Good | Poor Very Good [Good [Very 
Newood | | | | | poor. | | poor 
| | | | | 
Ne@ssesesecuses w---|Fair |Good |Good Good Good Very very | Good | Good |very 
Newood | if | poor. poor. | | | poor. 
| | | | | I | 
Nob=-<<2<452------% |very |rair |Gooa Good Good |very |very |Fair | Good lvery 
Newot | poor | | | poor. | poor. |{ | | poor. 
| | | | | | | 
Weeeesee- sess eescee |Fair |Fair |Fair Poor Poor Good |Good [Pair |Poor | Good. 
Newson | | | [ | | | 
| | | I | { | 
Oessssecencssacssks |Fair [Good | Good Good Good Poor | Poor | Good | Good |Poor. 
Oesterle | | | \ | | | | l 
| | | | | | | | | 
OsC2, OsD--------~- |Fair {Good |Good Good |Good |very |very | Good | Good | Very 
Otterholt { | | | | | poor. | poor. | | | poor. 
| | | | | ] | 
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Table 12.~-Wildlife Habitat--Continued 


| Potential for a elements [Potential as aie for-- 


Vancecreek | 


Soil name and | [ wild | | | 
map symbol | Grain —— | herba- eee Conif- |Wetland aes Uses ee cepsca) uiiaie 
Jand seed| and | ceous | trees | erous | plants | water |wildlife|wildlife|wildlife 
crops legumes plants plants areas 
| | | | | | | | | 
| | | | | | | | | 
Pc. | | | | | I | | | 
Pits | | | | | | | | | 
| | | | | | | | | 
PdB-~---------~----- | Poor | Poor |Fair |Poor |Poor Very |very | Poor |Poor | very 
Plainbo | | | | | poor. | poor. | | | poor. 
| | | | | I | | | 
PdC, PdD------~---- |very | Poor |Fair | Poor [Poor Very |Very | Poor | Poor |very 
Plainbo | poor. | | | | poor. | poor. | | | poor. 
| | | | | | | l | | 
Px~------~--------- Good | Good | Good | Good | Good Poor | Poor |Goca | Good | Poor. 
Poskin I | | | | | | | 
{ | i | | | | | 
QuA--~--------~---- Good | Good | Good | Gooa |Good Poor [Poor | Good | Good | Poor 
Quarderer I | | | | | \ | 
| | | | | | I | 
Rb----~---------~-~ |Good |Fair |Fair |Pair |Fair | Good | Good [Fair |Pair |Good 
Rib | | | | | | I | 
| | | | | | I | 
RhC, RhE----------- Very | Poor | Good | Good [Good Very [very | Poor | Good |very 
Ribhill poor. | | | | poor, | poor. | | | poor. 
| \ | | | | | | 
RoA, RoB--~~------- Good | Good | Good | Good |Gooa Poor lvery | Good | Good |very 
Rosholt | | | | | poor. | { | poor. 
| | | | | | | | 
RoC2~~—---------~-—~ Fair | Good | Gooa | Good | Good Very [very | Good | Good | Very 
Rosholt | | | | | poor. | poor. | | | poor. 
| | | | | | | | | 
Ru. | | | | | | | | | 
Rubble land | | | | | | | | | 
| | \ | | | | | 
SaB----~----------- Good | Good | Good | Good | Good {Poor |Very [Good | Good |very 
Santiago | | | | | | poor. | | | poor. 
| | | | | I | | | 
SaC2, SaD2--------- Fair | Good | Good | Good | Good’ [Poor | very | Good | Good |Very 
Santiago i | | | | | | poor. | | poor. 
| | | | | | | | | 
ScA-------~~------- Fair | Good | Good | Good | Good | Poor |Very | Good | Good Very 
Scoba { l | | | | poor. | | poor 
I I | \ | | | | 
Sm: | | | | | | | | 
Seelyeville------- Very |Fair | Good | Poor [Poor {Good | Good |Fair | Poor Good. 
poor. | | { | | | | | 
| | | | | | | | 
Cathro--~~-------- Poor | Poor | Poor | Poor | Poor [Good |Good | Poor | Poor |Good. 
| | | | | | | | 
SoA---------------- Fair | Gooa | Good | Good [Good [Fair | Poor [Fair | Good |Poor. 
Siouxcreek | | | | | | | | | 
| | | | | \ | | | 
SrB-----------~-+-~ Good | Good [Good | Good | Good |Poor |very | Good ]Gooa Very 
Spencer \ | { | | | | poor. | | poor. 
| | | | | | | | | 
SrC2-~------------- Fair | Good [Good [Good | Good |Very |Very | Good | Good very 
Spencer | | | | | | poor. | poor. | | | poor. 
{ | I | | | | | | | 
ud. \ | | | | | | | | 
Udorthents { | | | | | | | | 
| | | | | | | \ | 
Va---------+-++---- | Poor |Fair |Fair |Fair |Fair | Good [Good [Fair | Poor Good. 
| | | | | | | | 
| | | | | | | | 
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Soil Survey of 
Table 12.--Wildlife Habitat--Continued 
| Potential for habitat elements Potential as habitat for-- 
Soil name and | | Wild | | | | | | { 
map symbol | Grain |Grasses | herba- |Hardwood| Conif- |Wetland [Shallow |Openland|Woodland|Wetland 
Jand seed| and | ceous | trees | erous | plants | water |wildlife|wildlife|wildlife 
crops legumes plants lants areas { 
| | | | | | | | 
| | | | | | | | 
wke2------------..~- |Fair Good | Good | Good | Good |very |Very | Good Good |very 
Wickware | | | | | poor. | poor. | | poor. 
| I | | | | | | 
WkD2--------------- [Poor Fair [Good | Good | Good |very |very [Pair Good |very 
Wickware | | | | | poor. | poor. | | peor. 
a ne (CN (cee SR! Ce Cee Earl eee ee ee (Se 
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Table 13.--Building Site Development 


(Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," and “severe.” Absence of an entry indicates that the soil was not rated. The 
information in this table indicates the dominant soil condition but does not eliminate the need for onsite 


| 
| | | ponding, | 
| | | frost action. 
| | 


investigation) 
| | | | | | 
Soil name and | Shallow | Dwellings [ Dwellings | Small | Local roads | Lawns and 
map symbol | excavations | without | with | commercial | and streets | landscaping 
basements basements buildings 
| | | | | | 
| | | | | | 
Ad---------------- | Severe: |Severes |Severes |Severe: |Severe: |Severe: 
Adolph | ponding. | ponding. | ponding. | ponding. | ponding, | ponding. 
| | | | frost action. 
| | | | | 
Afh--------------- |Moderate: | Slight--------- {Moderate: |Slight-~------- |Moderate: {Slight. 
Aftad | wetness. | wetness. | | frost action. | 
| | | [ 
AhA-~----~-------- |Severe: Severe: |Severe: |Severe: |Severe: |Moderater 
Almena | wetness. wetness, | wetness. | wetness. | low strength, | large stones, 
| | | | | frost action. | wetness. 
] | | | | 
AlD------------~-- |Severe: Severe: |Severe: |Severe: |Severe: |Severe: 
Amery | slope. slope. | slope. | slope. | slope. | slope. 
| | | | | 
AmDt | | | | J | 
Amery----~~------ |Severe: |Severe: |Severe: |Severer | Severe: Severe: 
| slope. | slope. | slope. | slope. | slope. slope. 
| | | | | | 
Greenwood-------- |Severe: |Severe: [Severe: |Severe: |Severe: |Severe: 
| excess humus, | ponding, | ponding, | ponding, | ponding, | ponding, 
| ponding. | Lew strength. | low strength. | low strength. | excess humus. | excess humus. 
l | | | | | 
AnA--------------- (Severe: | Slight--------- | Slight--------- | Slight-~------- |Severe: |Moderate: 
Anigon | cutbanks cave. | | | | frost action. | large stones. 
| | | | | | 
AnB-~~--~--------- |Severer |Slight--------- | Slight-----~--- [Moderates |Severe: |Moderate: 
Anigon cutbanks cave. | | slope. | frost action. | large stones. 
| | | | 
AnC2-------------- Severe: |Moderate: Moderate: |Severe: |Severe: |Moderate: 
Anigon cutbanks cave.| slope. | slope. | slope. | frost action. | large stones, 
J | | | | slope. 
| | | 
ApB--------------- Slight--------- JSlight--------- Slight--------- |Moderate: |Slight--------- |Moderate: 
Arland | | slope. | | depth to rock. 
| I | | | 
ApC2~--~---------- Moderate: |Moderate: Moderate: [Severe: |Moderate: |Moderate: 
Arland | slope. | slope. | slope. | slope. slope. | slope, 
| | | | | depth to rock. 
| | | | J 
ApD--------------- {Severe: |Severe: |Severer |Severe: Severe: |Severe: 
Arland | slope. | slope. | slope. | slope. slope. | slope. 
| | | | | | 
AsB--------------- | SLight--------- |Slight--~------ | Slight--------- |[Moderate: | Slight--------- |Moderate: 
Arland { | | |] slope. | | depth to rock. 
| I: | | | | 
AsC2------~------- |Moderate: |Moderate: |Moderate: |Severe: |Moderate: |Moderate: 
Arland | slope. | slope. | slope. | slope. | slope. | slope, 
| | | | | | depth to rock. 
| | | | | | 
Au-------+-------- |Severe: |Severe: | Severe: |Severe: [Severe: |Severe: 
Auburndale | ponding. | ponding. | ponding. ponding. | low strength, | ponding. 
| 
| 
| 
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cl 
Cc 


Ri 


Soil name and 
map symbol 


Da 
hetek 


osholt 


Table 13,--Building Site Development--Continued 


| | | 

f Shallow | Dwellings | Dwellings 
| excavations | without | with 
| [| _basements | 

| | | 

| | | 

|Severe: |Severe: |Severe: 

| cutbanks cave,| flooding, | flooding, 
| ponding. | ponding. | ponding. 
| | | 

|Severer |Severe: Severe: 

| excess humus, | ponding, ponding. 
| ponding. | low strength. 

| I 

| | 

|Severer | Slight------~--- Slight--------- 
| cutbanks cave. | 

| | 

|Severe: |Moderater |Moderate: 
| cutbanks cave.| slope. | slope. 

I | 

| | | 

|Severer [Severe: | Severe: 

| cutbanks cave,| ponding. | ponding. 
| ponding. | | 

| | | 

|Severe: | S1ight--------- | Slight--------- 
| cutbanks cave. | | 

| I | 

| | | 

|Severe: |Slight--------- |Slight--------- 
{ cutbanks cave. | | 

| | { 

| | | 

|Severe: |Moderate: |Moderate: 
| cutbanks cave.| slope. | slope. 

| | | 

| | | 

| | | 

| I | 

|Severe: |Severe: |Severe: 

| cutbanks cave,| slope. | slope 

| slope. | | 

| | | 

|Severe: Severet |Severe: 

| cutbanks cave,| slope. | slope. 

| slope. | | 

| | \ 

|Severe: Severe: |Severe: 

| cutbanks cave,| wetness. | wetness. 
| wetness. | 

| | 

] I 

|Severe: |Moderate: |Moderate: 
| cutbanks cave.| slope. | slope, 

| | | 

| | 

| Severe: {Moderate: |Moderate: 
[ cutbanks cave.| slope. | slope. 

\ | 

| | 

| | 

|Severer Severe: [Severe: 

| cutbanks cave,| slope. | slope 

| slope. l 

| | | 

|Severe: Severe: |Severe: 

| cutbanks cave,| slope. | slope. 

| slope. | 

| I 


| Small 
[| commercial 


Severe: 
flooding, 
ponding. 


[Severe: 
| ponding, 
| low strength. 


|Severe: 
slope. 


| 
| 
| 
| Severe: 

ponding. 


Moderate: 
slope. 


|Severe: 
elope, 


Severe: 
slope. 


|Severer 
| slope. 


|Severer 
| wetness. 


| 


Severet 
slope. 


Severe: 
slope. 


Severe: 
slope, 


Severe: 
slope. 


Soil Survey of 


| Local roads | 
| and streets | 


Lawns and 
landscaping 


basements buildings 


| 

| 

|Severer Severe: 

| low strength, ponding. 
| ponding. 

| 

{[Severe: Severe: 

| ponding, too acid, 
| frost action. ponding, 


excess humus. 


|Severe: 
| frost action. 


Moderate: 
large stones. 


| 
| 
| 
| 
| 
| 
I 
| | 
l 
| 
| 
| 
| 
| 


|Severe: Moderate: 
| low strength, slope. 

| frost action. 

| 

|Severe: | Severe: 

| ponding, | ponding, 


| frost action. | excess humus. 


| Slight--------- |Moderate: 
| | large stones, 
| | droughty. 
| 
Slight--------- |Moderate: 
| large stones, 
| droughty. 
| 
Moderate: |Moderate: 
slope. | large stones, 
| droughty, 
slope. 
| 
| 
Severe: Severe: 
slope. slope. 
Severe: |Severe: 
slope. | slope. 
| 
Severe: Moderate: 


low strength, | wetness. 
frost action. 


| 
| 
| 
| 
| 
| 
\ 
| 
| 
l 
! 
| 
| 
| 
| 
| 
{ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
I 
| 
| 
| 
| 


Moderate: |Moderate: 
slope. droughty, 
| slope. 
Moderate: |Moderater 
slope. | droughty, 
| slope. 
| 
| 
Severe: |Severe: 
slope. | slope. 
| 
| 
Severer |Severer 
slope. | slope. 
| 
| 
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Soil name 
Map symbo. 


DrB--------- ~ 
Doritty 


and 
1 


| Shallow | Dwellings 

{ excavations | without 
basements 

| | 

| | 

|Severe: |Moderate: 

| cutbanks cave.| shrink-swell. 


| 
| 


| Severe: 

| cutbanks 
| 

| 


| Slight---- 


| 
| 


|Moderate: 
{ slope. 

| 

| 


|Severe: 
| slope. 
| 
| 


|Mederate: 
| wetness, 
| 
| 


|Severe: 

| cutbanks 
| ponding. 
| 

| 


|Severe: 

| cutbanks 
| wetness. 
| 

|Severer 

| cutbanks 
| wetness. 
| 

| 


|Severe: 
| cutbanks 


|Severer 


} 
| 


|Moderate: 


cave.| shrink-swell. 


Moderate: 
slope. 


Severe: 
slope. 


a 
i 
ta 
a 
Ea 
we 


|Severer 
eave,| flooding, 
| ponding. 


|Moderate: 
cave,| wetness. 


|Moderate: 
cave,| wetness, 

| slope. 

| 

| 

(Slight------- 
cave. | 

| 

|Severer 


| excess humus, | ponding, 


| ponding. 
| 

[Severer 

| cutbanks 
| 

|Severe: 

| cutbanks 


l 

| 

i 

|Severe: 

| cutbanks 


|Severe: 


| low strength. 


|Slight------- 
cave, 

| 

|Moderater 
cave.| slope. 

| 

| 

| 

|Moderate: 


cave.| slope. 


|Severe: 


{ excess humus, | ponding, 


| ponding. 


| 


| low strength. 


| 
{Dwellings 
| with 
basements 
| 
| 
|Moderate: 
| wetness. 


I 
| 


[Moderates 
| wetness. 


|Moderate: 
| slope. 

| 

| 


|Severes 
| slope. 
| 
| 


|Moderate: 
| wetness. 
| 
| 


|Severer 
flooding, 
ponding. 


| 
| 
| 
| 
|Severes 

| wetnesa. 
| 

| 

| Severe: 

| wetness. 
| 


|Moderate: 
| wetness. 
| 

| Severe: 

| ponding, 
| low strength. 
| 
|Moderate: 
| wetness. 
| 
{Moderate: 
| wetness, 
| slope. 

I 

| 


|Moderate: 

| wetness, 

| slope. 

| 

|Severe: 

{ ponding, 

| low strength. 


| Small 
| commercial 
buildings 


|Moderate: 

| shrink-swell. 
| 

| 


|Moderate: 

| shrink-swell, 
| slope. 

| 

{Moderate: 

| slope. 

| 

|Severer 

slope. 


Severe: 
slope. 


Moderate: 
slope. 


Severe: 
flooding, 
ponding. 


Moderate: 


Severe: 
slope. 


j 
| 
| 
| 
| 
| 
| 
| 
| 
| 
{ 
| 
| 
| 
| 
| 
| 
[ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


|Severe: 

| ponding, 

| low strength. 
| 

|Moderate: 

| slope. 

| 

|Severe: 

slope. 


| 
| 
| 
| 
|Severe: 
| slope. 
| 

| 

} Severe: 


| ponding, 
| low strength. 


| Local roads 
| and streets 


| 
| 
| Severe: 

| low strength, 
| frost action. 
| 


|Severe: 

[| low strength, 
| frost action. 
J 

|Severe: 

| frost action. 
| 

|Severe: 

| frost action. 


|Severe: 
| slope, 
| frost action. 


Severe: 
low strength, 
frost action. 


| 

| 

| 

| 

|Severe: 

| ponding,. 

| flooding, 

| frost action. 
| 

|Moderate: 

| 
| 
| 


wetness, 
frost action. 


|Moderate: 

| wetness, 

| slope, 

| frost action. 
| 
|Slight-~------- 
] 

| 


|Severe: 
| ponding, 
| excess humus. 
| 
|Moderate: 
| frost action. 
| 
|Moderate: 
| slope, 
| frost action. 
| 
| 
|Moderate: 
slope, 
frost action. 


| Lawns and 
| landscaping 


Slight. 
Slight. 


| 

| 

| 

| 

| 

| 

| 

{ 

l 

{ 
|Moderate: 
| depth to rock, 
{ 
|Moderate: 
| slope, 

| depth to rock. 
I 
|Severe: 

| slope. 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Slight. 


Severe: 
ponding, 
flooding. 


Slight. 


Moderate: 
slope. 


|Moderate: 

| droughty. 

I 

|Severe: 

| ponding, 

| excess humus. 
| 

|Moderate: 

| large stones. 
| 

|Moderate: 

| large stones, 
| slope. 

| 

| 


|Moderate: 
large stones, 
slope. 


ponding, 


| 

| 

! 
|Severer 
| 

| excess humus. 
| 
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| | I | | | 


|] slope. | 


Soil name and | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and 
map symbol excavations = | without | with | commercial | and streets | landscaping 
basements basements buildings 
| | | | | 
| | | | | 
HvC2---------~-~-- Moderate: |Moderate: |Moderate: |Severer [Moderate: Moderate: 
Hayriver slope. | slope. | slope. | slope. | slope, slope, 
| { | | frost action. | depth to rock. 
| | | | | | 
HvD--------------- Severe: |Severe: |Severe: |Severe: |Severe: Severe: 
Hayriver slope. | slope. | slope. | slope. | slope. | slope. 
| | | 
HyB-- «~~ |Slight--------- |Moderate: |Moderate: |Moderate: 
Hayriver | | | | slope. | frost action. | depth to rock, 
| | | | | 
HaFr | | | | ! | 
Hayriver--------- |Severe: [Severe: | Severe: |Severe: |Severe: Severe: 
| slope. | slope. | slope. | slope. | slope. | slope. 
| i | | | 
Twinmound-------- |Severer |Severer |Severe: | Severe: |Severes |Severes 
| cutbanks cave,| slope. | slope. | slope. | slope. | droughty, 
| slope. | | | | | slope. 
| | | | | | 
Map--=<-------.--= [Severe: | Severe: |Severe: [Severe: |Severe:r |Moderate: 
Magnor | wetness. | wetness. | wetness. | wetness. | frost action. | large stones, 
| | | | | wetness. 
| | | i | | 
Me---~------------- |Severe: |Severe: Severe: |Severe: Severe: |Severe: 
Markey | cutbanks cave,| subsides, subsides, | subsides, subsides, | ponding, 
| excess humus, | ponding, | ponding. | ponding, ponding, | excess humus. 
| ponding. | low strength. | | low strength. | frost action. | 
| | | | 
Mh--------~- enn |Severe: |Severe: Severer | Severe: Moderate: |Severe: 
Meehan ] cutbanks cave,| wetness. wetness. | wetness. wetness, | too acid. 
| wetness. | | frost action. | 
I | | | 
MnA-=-~--~-~----~- |Severe: | Slight--------- Slight--------- | Slight-----~--- Slight--------- |Moderate: 
Menahga | cutbanks cave. | | | droughty. 
| | | | 
MnB--------------- | Severe: |Slight--------- Slight--------- |Moderate: |Slight--------- |Moderate: 
Menahga | cutbanks cave. | | slope. | | droughty. 
| | | | I 
MnC--------------- |Severe: [Moderate: |Moderate: |Severe: |Moderate: |Moderate: 
Menahga | cutbanks cave.| slope. | slope. | slope. | slope. | droughty, 
| | | | | | slope. 
Ls | | | | | 
MnD----------~-~--- | Severe: |Severe: [Severe: | Severe: |Severe: |Severe: 
Menahga | cutbanks cave,| slope. | slope. | slope. | slope. | slepe. 
[ slope. I | | i | 
| I | I \ | 
Mo---------------- |Severe: |Severe: |Severe: |Severe: |Severe: |Moderate: 
Moppet | cutbanks cave.| flooding. | flooding. | flooding. | flooding. | fleoding. 
| | | | | | 
NeBo-seseecceceu ee |Severe: {Slight--------- |Moderate: |Moderater |Moderate: |Moderate: 
Newood | cutbanks cave. | | wetness. | slope. | frost action. | large stones, 
| | | | | | droughty. 
| | | | | | 
NeC--------------- |Severe: |Moderate: |Moderate: |Severe: |Moderate: |Moderate: 
Newood | cutbanks cave.| slope. | wetness, | slope. | slope, | large stones, 
| | | slope. | | frost action. | droughty, 
| | | | | | slope. 
| | | | | | 
NoD--------------- |Severe: |Severe: |Severe: |Severer |Severe: |Severe: 
Newot | cutbanks cave,| slope. | slope. | slope. | slope. | slope. 
\ | I ! 
| \ I I 
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Soil name and 
map symbol 


Otterholt 


Otterholt 


Quarderer 


Ribhill 


RoA--------------- 


Rosholt 


| | | 
| Shallow Dwellings [| Dwellings | Small 
| excavations without | with | commercial 
basements basements buildings 
| | | 
| | | 
| Severe: Severe: |Severe: |Severe: 
| cutbanks cave,| flooding, | flooding, | flooding, 
| ponding. ponding. | ponding. | ponding. 
I. | | 
| Severe: Severe: |Severe: |Severe: 
| cutbanks cave,| wetness. | wetness. | wetness. 
| wetness. | 
| | l | 
| I | 
| Severe: Moderate: |Moderate: |Severe: 
] cutbanks cave.| shrink-swell, | slope, | slope. 
slope. | shrink-swell. | 
| | | | 
|Severe: Severe: | Severe: |Severe: 
| cutbanks cave,| slope. | slope, | slope. 
| slope. | | | 
| | | | 
| | | | 
| I | | 
| I | | 
| I | | 
| Severe: |Slight---~----- | Slight--------- |Moderate: 
| cutbanks cave.| ] | slope. 
| | | | 
|Severe: |Moderate: |Moderate: |Severe: 
| cutbanks cave.| siope. | slope. | slope. 
| | | | 
|Severe: |Severe: [Severe: |Severe: 
| cutbanks cave,| slope. | slope. | slope. 
| slope. | | 
| | | I 
|Severe: |Severe: |Severe: |Severe: 
| cutbanks cave,| wetness. | wetness. | wetness. 
| wetness. | | | 
| | | | 
|Moderate: |Severe: |Severe: | Severe: 
| wetness, | flooding. flooding. | flooding. 
| flooding. | | 
| | | 
|Severe: |Severe: |Severes |Severe: 
| cutbanks cave,| flooding, | flooding, | flooding, 
| ponding. | ponding. ponding. | ponding. 
| | | 
l I | | 
|Severe: |Severe: Severe: |Severe: 
| depth to rock,| large stones. | depth to rock,| slope, 
| large stones. | large stones. | large stones. 
| | | 
|Severe: |Severe: Severe: |Severe: 
| depth to rock,| slope, | depth to rock,| slope, 
| large stones, | large stones. slope, | large stones. 
| slope. | | large stones. | 
| | | 
Menace | Slight--------- |Slight--------- | Slight--------- 
| cutbanks cave. | | | 
| | | | 
|Severe: | SLight--------- | Slight--------- |Moderate: 
| cutbanks cave. | | | slope. 
| | | | 
|Severes [Moderate: [Moderates |Severe: 
[| cutbanks cave.| slope, slope, slope, 


Local roads 
and streets 


ponding, 
flooding. 


Severe: 
frost action. 


low strength, 
frost action, 


low strength, 
slope, 
frost action. 


Slight. 


Moderate: 
slope. 


|Severe: 
slope. 


Severe: 

low strength, 
| frost action. 
i 
Severe: 

| fleoding, 

| frost action. 
| 
Severe: 

low strength, 
| ponding, 

| flooding. 

| 

| Severe: 

| large stones. 


| 

| 

|Severe: 

| slope, 

| large stones. 
| 

| 


|Moderate: 

| frost action. 
I 

|Moderate: 

| frost action. 
| 

|Moderate: 

| slope, 

| 

\ 


frest action. 


Lawns and 
landscaping 


Severe: 
ponding. 


| 
| 
| 
| 
| 
| 
|Moderate: 

| large stones, 
| wetness, 

| droughty. 

| 

|Moderate: 

| large stones, 
| slope. 

| 

| Severe: 

| slope. 


|Severe: 

| droughty. 
| 

|Severes 

| droughty. 
| 

|Severe: 

| droughty, 
| slope. 

| 

|Moderate: 
| wetness. 


|Moderate: 
flooding. 


|Severe: 
ponding. 
| 


Severe: 

| large stones. 
| 

| 


|Severe: 

| large stones, 
| slope. 

| 

| 


|Moderate: 

| droughty. 
| 

|Moderate: 

| droughty. 
| 

|[Moderate: 

| droughty, 
| slope. 
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| | | | J | 
Soil name and | Shallow | Dwellings [| Dwellings | Small | Local reads | Lawns and 
map symbol | excavations | without | with | commercial | and streets | landscaping 
basements basements | buildings | | 
! | | | | | 
| | | | | | 
Ru. | | | | | | 
Rubble land | | | | | | 
| | | | l { 
SaB------~--~------ | Slight--------- |Slight--------- | Slight--------- |Moderate: |Moderate: |Slight. 
Santiago | | | slope. | frost action. | 
i | | | | 
SaC2-------------- |Moderate: |Moderate: |Moderate: [Severe: |Moderate: |Moderate: 
Santiago | slope. | slope. | slope, | slope. | slope, | slope. 
| | | | frost action. | 
| | | | | 
SaD2--~----------- |Severe: | Severe: |Severer |Severe: |Severe: | Severe: 
Santiago [ slope. | slope. | slope. | slope. | slope. | slope. 
| { | | | 
SeAe sesso eeeoese |Severe: |Slight--------- |Slight-----~--- | Slight---~----- |Moderate: |Moderate: 
Scoba | cutbanks cave. | | | frost action. | large stones, 
| | | | | droughty. 
| | | | | 
Sm: | { | | | 
Seelyeville------ |Severe: | Severe: Severe: |Severe: |Severe: |Severe: 
| excess humus, | subsides, subsides, | subsides, | subsides, | ponding, 
| ponding. | ponding, ponding, | ponding, | ponding, | excess humus. 
| | low strength. | low strength. | low strength. | frost action. | 
| | | | I 
Cathro----------- |Severe: | Severe: Severe: |Severe: |Severe: |Severe: 
| excess humus, | subsides, subsides, | subsides, | subsides, | ponding, 
| ponding. | ponding. ponding. | ponding. | ponding, | excess humus. 
| | | | frost action. | 
| I | | | 
SoA-----+---~------ |Severes |Severe: Severe: |Severe: |Moderate: |Moderate: 
Siouxcreek | cutbanks cave,| wetness, | wetness. | wetness. | wetness, | wetness, 
| wetness. | | { | frost action. | depth to rock. 
| | | | | 
SrB--------------- |Severer [Moderate: Moderater |Moderate: |Severer |[Moderate: 
Spencer { cutbanks cave.| shrink-swell. | wetness, | shrink-swell, | low strength, | large stones. 
| | shrink-swell. | slope. | frost action, | 
| | | | I 
Sr€2-----------~-- |Severer |Moderate: Moderater | Severe: |Severer |Moderate: 
Spencer | cutbanks cave.| shrink-swell, | wetness, | slope. low strength, | large stones, 
| | slope. slope, |e | frost action. | slope. 
| | | shrink-swell. | | 
| | | | | 
Yd------4--4------ | Severe: | Severe: |Severes |Severe: Severet |Slight. 
Udorthents cutbanks cave.| unstable fill.| unstable fill.{ unstable fill.| unstable fill. | 
| | I | 
Va--------~+.------ | Severe: |Severe: | Severe FY | Severe: Severe: | Severe: 
Vancecreek cutbanks cave,| flcoding, | flooding, | flooding, | low strength, | ponding, 
| ponding. | ponding. | ponding. | ponding. ponding, | flooding. 
i | | | flooding. | 
| | | | 
WkC2-~--------~2 = Moderate: |Moderate: |Moderate: |Severe: Severe: |Moderate: 
Wickware { slope. | slope. | slope. | slope. low strength, | slope. 
| | | | frost action. | 
| { | | | 
WkD2-------------- Severe: |Severe: | Severe: |Severe: Severe: |Severer 
Wickware slope. | slope. | slope. | slope. low strength, | slope. 
| | | | | slope, | 
| | | 


| frost action. 


Barron County, Wisconsin 


(Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 


Table 14,--Sanitary Facilities 


“slight,” “good,” and other terms. Absence of an entry indicates that the soil was not rated. The 
information in this table indicates the dominant soil condition but does not eliminate the need for 
ensite investigation) 


Soil name and 
map symbol 


AnA, AnB------------ 
Anigon 


| Septic tank 
| absorption 
fields 


Severe: 
ponding, 

| percs slowly. 
| 
Severe: 
wetness. 
| 
Severe: 
wetness, 

| percs slowly. 
| 
Severe: 

| percs slowly, 
| slope. 

| 

| 


|Severe: 

| percs slowly, 
| slope. 

I 

|Severe: 

| ponding. 

| 

| 

| 


|Severe: 
| poor filter. 


| 
| 
| 


|Severe: 
| poor filter. 


|Severe: 

| depth to 
| 

| 


| Severe: 

| depth to 
| 

| 

| 


|Severe: 

| depth to 
| slope. 

| 

| 


| Severe: 

| depth to 
| 

| 


rock. 


rock. 


rock, 


rock. 


| Sewage lagoon 


| areas 


ponding. 


| wetness. 


| Severe: 
| slope. 


Severe: 
slope. 


Severe: 
seepage, 
excess humus, 
ponding. 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


Severe: 
seepage, 
depth to rock. 

Severe: 
seepage, 
depth to 
slope. 


rock, 


Severe: 
seepage, 
depth to 
slope. 


rock, 


Severe: 
seepage, 


depth to rock, 


| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
I 
| 
I 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
\ 
| 


| Trench 
| sanitary 
landfill 


Severe: 
ponding. 


Moderate: 
wetness. 


Severe: 
wetness. 


Severe: 
slope. 


|Severe: 

| slope. 

| 

I 

|Severe: 

| seepage, 

| ponding, 

| excess humus. 

| 

|Severe: 

| seepage, 

| too sandy. 

| 

| 

|Severe: 
seepage, 
too sandy. 


Severe: 
depth to 
seepage, 


rock, 


| 

| 

| 

| 

| 

| 

{ 

| 

| Severe: 

| depth to rock, 
| seepage. 

| 

| 
|Severe: 

| depth to 
| seepage, 
| slope. 

| 

| 

| 

| 

| 


rock, 


Severe: 
depth to 
seepage, 


rock, 


| Area 
| sanitary 
landfill 


Severet 
ponding. 


Moderate: 
wetness. 


Severer 
wetness. 


| 
| 
I 
| 
| 
| 
| 
| 
| 
I 
1 
| 
| 
| 
| 
| 
| 
| 
|Severe: 
| slope. 
| 
| 
|Severe: 
| 
| 
| 
| 
\ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


seepage, 
ponding. 


Severer 
seepage. 


Severe: 
seepage. 


Severe: 
rock, 


|Severer 

| depth to 
seepage. 

\ 


rock, 


Severe: 
depth to 
seepage, 
slope. 


rock, 


|Severe: 

| depth to 
seepage. 

| 


rock, 


| Daily cover 
| for landfill 


| 
| 
|Poor: 
| ponding. 
| 

| 

|Fair: 
wetness. 


Poor: 
wetness. 


Poor: 
small stones, 
slope. 


Poor: 
small stones, 
slope. 


Poors 
ponding, 
excess humus. 


Poor: 

seepage, 

too sandy, 
small stones. 


Poor: 

seepage, 

too sandy, 
small stones, 


Poor: 


depth to rock. 


Poor: 


depth to rock. 


Poort 
depth to 
slope. 


rock, 


Poor: 


depth to rock. 


| 
| 
| 
| 
| 
| 
\ 
| 
| 
| 
| 
| 
J 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
{ 
| 
| 
I 
| 
| 
| 
| 
| 
| 
1 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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218 


Soil name and 
map symbol 


Capitola 


CKA, CkB-~---------- 
Chetek 


Rosholt------------ 


Comstock 


Table 14.--Sanitary Facilities--Continued 


{ Septic tank 

{ absorption 
fields 

| 


|Severe: 

| depth to rock, 
I 

{ 

| 


|Severe: 

| ponding, 

{ peres slowly. 
I 

|Severe: 

| ponding, 

} perca slowly. 
| 

| Severe: 

| ponding, 

| percs slowly. 
| 

| 


| Severe: 
| poor filter. 


|Moderate: 

| perecs slowly, 
| slope. 

| 

| 


| Severe: 
| ponding, 
| percs slowly. 


|Severe: 
| poor filter. 


|Savere: 

| poor filter. 
| 

J 

| 

| 


| Severe: 

| poor filter, 
[| slope. 

| 

I 


| Severe: 

| poor filter, 
| slope. 

| 

| 


|Severe: 
| wetness, 
| percs slowly. 


| Sewage lagoon 


| areas 


seepage, 
depth to rock, 


| 
| 
| 
| 
| 
| slope. 
| 
[ 
| 
| 
| 


Severe: 

| ponding. 
| 

| 


|Severer 

| seepage, 

| excess humus, 
| ponding. 

| 

|Severe: 

| seepage. 

| 

| 


{Severer 
slope. 
| 


|Severe: 
| excess humus, 
ponding. 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


Severe: 
seepage, 
slope. 


Severe: 
seepage, 
slope. 

| 

| 


Severes 
| wetness. 


| 
| 


| Trench 
| sanitary 
landfill 


Severe: 

depth to rock, 
| seepage, 

| 
| 


Severe: 
ponding. 

| 

| 


Severe: 
ponding, 
too sandy. 


Severer 
ponding, 
excess humus, 
too acid. 


Severe: 
seepage, 
too sandy. 


Moderate: 
slope, 
too clayey. 


Severe: 
ponding. 


| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Severe: 
| seepage, 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
{ 
| 
| 
| 
| 
| 
| 
| 
| 
| 


too sandy. 


Severe: 
seepage, 
too sandy. 


Severer 
seepage, 
slope, 
teo sandy. 


Severe: 
seepage, 
slope, 
too sandy. 


Severe: 
wetness, 
too sandy. 


| Area 
| sanitary 
landfill 


Severe: 
depth to rock, 
seepage. 


| 
| 
| 
| 
| 
| 
| 
|Severe: 

| ponding. 
| 

| 

|Severe: 

| ponding. 
| 

I 


|Severe: 

| seepage, 
| ponding. 
| 

| 


|Severe: 

| seepage. 
| 

| 

| 


|Moderate: 
| slope. 


Severe: 
ponding. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage ’ 
slope. 


Severe: 
seepage, 
slope. 


Severe: 
wetness. 


Soil Survey of 


| Daily cover 
| for landfill 


Poor: 
depth to rock. 


Poor: 
ponding. 


Poor: 
ponding. 


Poors 

ponding, 
excess humus, 
too acid. 


Poor: 

seepage, 

too sandy, 
small stones. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
[ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Pair: 

| too clayey, 

| slope, 

| thin layer. 

| 

[Poor: 

| seepage, 

| small stones, 
| ponding. 

| 

|Poor: 

| seepage, 

| teo sandy, 

{| small stones. 
| 

[Poors 

| seepage, 

| too sandy, 

| small stones. 
| 

| 


| Poor: 

| seepage, 

| too sandy, 
small stones. 


Poor: 

seepage, 

too sandy, 
small stones. 


Poors 
| too sandy, 
wetness. - 


Barron County, Wisconsin 


Soil name and 
map symbol 


Mahtomedi~~-------- 


Mahtomedi---------~ 


cCuA, 
Crystal Lake 


Greenwood 


Table 14,.--Sanitary Facilities--Continued 


| Septic tank 
| absorption 
fields 


|Severe: 

| poor filter. 
| 

| 

! 

| Severe: 

| poor filter. 
| 

| 

| 

| 


|Severe: 
| poor filter, 
| slope. 


|Severe: 
| poor filter, 
| slope. 


| 

| 

| Severe: 

| wetness, 

| percs slowly. 
\ 

|Severe: 

| depth to 
I 

|Severe: 

| depth to 
| 

| 


|Severe: 

| depth to 
| slope, 

| 

|Severe: 

| wetness. 


1 


|Severe: 


rock, 


rock. 


rock, 


| flooding, 

| ponding, 

| poor filter. 
| 

|Severe: 
wetness, 
percs slowly. 
| 
Severe: 
wetness, 
percs slowly. 


Severe: 
wetness, 
poor filter. 


|Severe: 

| ponding. 
| 

| 

| 


{ 


| Sewage lagoon 
| areas 


| 

| 

| 

[Severe: 

| seepage, 
| slope. 


| 

| 

|Severe: 
seepage, 
slope. 


Severe: 
seepage, 
slope. 


Severe: 
seepage, 
slope. 


| 
| 
] 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Severe: 
| wetness. 
|Severer 
| depth to rock. 
Severe: 
depth to 
| slope. 


rock, 


Severe: 
depth to rock, 
| slope. 


|Severes 
wetness. 
| 


Severer 
seepage, 
flooding. 


Severe: 
wetness. 


Severe: 
slope, 
wetness. 


Severe: 
seepage. 


Severe: 
seepage, 
excess humus, 
ponding. 


| Trench 
| sanitary 
landfill 


seepage, 
too sandy. 


seepage, 
too sandy. 


|Severer 

| seepage, 

| slope, 
too sandy. 


Severe: 
seepage, 
slope, 

| too sandy. 


|Severe: 
too sandy. 


Severe: 
depth te rock. 
| 
Severe: 
depth to rock. 


| 
\ 
|Severer 

| depth to rock, 
| slope. 

| 

|Moderate: 

| wetness, 

| 

|Severe: 

| flooding, 

| seepage, 

| ponding. 

| 

|Moderate: 

| wetness. 

\ 

| 


[Moderate: 

| wetness, 

| slope. 

| 

|Severe: 

| seepage, 

| wetness, 

| teo sandy. 


\ 

|Severe: 

| seepage, 

| ponding, 

| excess humus. 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
\ 
| 
| 


Area 
sanitary 
landfill 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


Severe: 
seepage, 
slope. 


Moderate: 
wetness. 


Severe: 


depth to rock. 


Severe: 


depth to rock. 


Severe: 


depth to rock, 


slope. 


Moderate: 
wetness. 


Severe: 
flooding, 
seepage, 
ponding. 


Moderate: 
wetness. 


Moderate: 
wetness, 
slope. 


Severe: 
seepage. 


Severe: 
seepage, 
ponding. 


| Daily cover 
| for landfill 


| seepage, 

| too sandy, 

| small stones. 
1 

| 


| seepage, 

| too sandy, 

| small stones. 
| 

| 

| 


seepage, 
too sandy, 
small stones. 


seepage, 
too sandy, 
small stones. 


rock. 


rock. 


rock, 
slope. 


seepage, 
too sandy, 
small stones. 


| seepage, 

| too sandy. 

| 

| 

[ Poor: 

| ponding, 

| exeess humus. 
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Soil 
ma, 


Haugen 


HgCe 
Haugen. 


name and 


Pp symbol 


Greenwood-.---~-----— 


Hayriver 


H2Fr 


Hayriver----------- 


Twinmound---------- 


Table 14.--Sanitary Facilities--Continued 


| Septic tank 
| absorption 
fields 


|Severe: 

| wetness, 

| peres slowly. 
| 

|Severe: 

| wetness, 

| peres slowly. 


| 
| 
| 
Severe: 


| wetness, 
| percs slowly. 


Severe: 
ponding. 

| 

| 


| 
Severe: 
| depth to 
| 
| 
| 


|Severe: 

| depth to rock, 
| slope. 

| 

| 


|Severe: 
| depth to rock. 


|Severe: 

| depth to 
| slope. 

I 

| 


|Severe: 

| depth to rock, 
| poor filter, 
| slope. 

| 

|Severe: 

| wetness, 

| peres slowly. 
| 

|Severe: 

| subsides, 

| ponding, 

| percs slowly. 
| 

|Severe: 

| wetness, 

| poor filter. 
| 

| 


| Severe: 

| poor filter. 
| 

| 


rock. 


rock, 


| Sewage lagoon 
| areas 


Severe: 
wetness. 


Severe: 
slope, 
wetness. 


Severe: 
seepage, 
excess humus, 
ponding. 


Severe: 
seepage, 
depth to 
slope. 


rock, 


I 

| 

| 

| 

| 

| 

| 

| 

| 

| 

I 

! 

| 

| 

| 

| 

| 

| 

I 

I 

| 

| 

| 

| 

| 

| Severe: 
| seepage, 
| depth to rock, 
| slope. 

| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
I 
| 
| 
| 
I 
| 
| 
| 
| 
| 


Severe: 
seepaga, 


depth to rock. 


Severe: 
seepage, 
depth to 
slope. 


rock, 


Severe: 
seepage, 
rock, 


wetness, 


Severe: 
seepage, 
excess humus, 
ponding. 


Severe: 
seepage, 
wetness. 


|Severe: 

| seepage. 
| 

| 


| Trench 
| sanitary 
landfill 


[Moderates 

| wetness, 

| too sandy. 
| 

|Moderate: 

| wetness, 

| slope, 

| too sandy. 
| 

| 


[Moderate: 

| wetness, 

| slope, 

| teo sandy. 

| 

|Severe: 

| seepage, 

| ponding, 

| excess humus. 


| 

|Severe: 

| depth to rock, 
| seepage. 

| 

| 


[Severe: 

| depth to 
| seepage, 
| slope. 

| 

|Severe: 

| depth to 
| seepage. 
| 

| 


|Severer 

| depth to’ 

{ seepage, 

| slope. 

| 

|Severe: 

| depth to 

| seepage, 
slope. 


rock, 
rock, 
rock, 


rock, 


Severe: 
wetness. 


| 

| 

| 

| 

| 

| 

|Severe: 

| seepage, 
| ponding, 

| too sandy. 
| 

| 

| 

| 

| 

| 


Severe: 
seepage, 
wetness, 
too sandy. 


|Severe: 
| seepage, 
| too sandy. 


| Area 
| sanitary 
landfill 


| 
| 
|Moderate: 
| wetness. 


| 

| 
|Moderate: 
| wetness, 
| slope. 


Moderate: 
wetness, 
slope. 


Severe: 
seepage, 
ponding. 


Severe: 
depth to 
seepage. 


Severe: 
depth to 
=} eepage e 
slope. 


Severe: 
depth to 
seepage. 


Severe: 
depth to 
seepage, 
slope. 


Severe: 
depth to 
seepage, 
slope. 


Severe: 
wetness, 


Severe: 
seopage, 
ponding. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage. 


rock, 


rock, 


rock, 


rock, 


rock, 


Soil Survey of 


Daily cover 
for landfill 


Poor: 
seepage, 
| small stones. 


Poors 
seepage, 
small stones. 


Poort 

seepage, 
small stones. 
| 
| 


Poors 
ponding, 
excess humus. 


rock. 


Poor: 
| depth to 
slope. 


rock, 


Poors 


| depth te rock. 


Poors 
| depth to 
slope. 


rock, 


Poors 

depth to rock, 
seepage, 

too sandy. 
| 
Poor: 
| small stones, 
| wetness. 
| 
Poort 
| seepage, 
| too sandy, 

pending. 
| 


| Poor: 

| seepage, 

| too sandy, 
| wetness. 

| 

| Poor: 

| seepage, 

| too sandy. 


Soil name and 
map symbol 


Barron County, Wisconsin 


Table 14.--Sanitary Facilities--Continued 


| Septic tank 
| absorption 
fields 


|Severe: 

| poor filter. 
| 

| 


|Severe: 

| poor filter, 
{ slope. 

| 

| 


| Severe: 

| fleoding, 

| wetness, 

| poor filter. 
| 

|Severe: 

| wetness, 

| peres slowly. 
| 

|Severe: 

| wetness, 

| percs slowly. 
| 

| 


|Severe: 

| percs slowly, 
| slope. 

| 

|Severe: 

| flooding, 

| ponding, 

| poor filter. 
| 

|Severe: 

| wetness, 

| poor filter. 
| 

| 


|Severe: 

| percs slowly. 
| 

|Severe: 

| percs slowly, 
slope. 


Severe: 

depth to rock, 
poor filter. 

| 
| 


|Severe:r 

| depth to rock, 
poor filter, 

| 


|Severe: 

| depth to rock, 
| poor filter, 

| slope. 


| Sewage lagoon 
{ areas 


Severe: 
seepage, 
slope. 


Severe: 
seepage, 
slope. 


Severe: 
seepage, 
flooding, 
wetness. 


| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
|Moderate: 
| seepage, 
| slope. 
| 
|Severer 
slope. 


Severer 
slope. 


Severe: 
seepage, 
flooding. 


|Severe: 

| seepage, 
| wetness. 
| 

| 


|Severe: 
| slope. 
| 

|Severe: 
slope. 


seepage, 
depth to rock. 


seepage, 
depth to rock, 
slope. 


seepage, 
depth to rock, 
slope. 


| Trench 
| sanitary 
landfill 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
slope, 
too sandy. 


Severe: 
flooding, 
seepage, 
wetness, 


Moderate: 
| wetness, 
| too sandy. 


|Moderate: 
wetness, 
slope, 

too sandy. 


| 
|Severe: 
| slope. 
| 
| 


|Severes 

| flooding, 
| seepage, 
| ponding. 
| 

|Severe: 

| seepage, 
| wetness, 
| too sandy. 
| 

|Moderate:s 
| slope. 

| 

| Severe: 

| slope. 


Severe: 
depth to rack, 
seepage. 


depth to rock, 
seepage. 


Severe: 

depth to rock, 
seepage, 
slope, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| Severe: 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Area 
sanitary 
landfill 


| 

| 

Severe: 
seepage. 


|Severe: 
seepage, 
slope. 


Severe: 
flooding, 
seepage, 
wetness. 


| 

| 

| 

| 
|Moderate: 
| wetness. 
| 

| 


|Moderate: 
| wetness, 
| slope. 

| 

| 


|Severe: 
| slope. 
| 
| 


|Severe: 

| flooding, 
| seepage, 

| ponding. 

| 

|Severe: 

| seepage, 

| wetness. 


|Moderate: 
| slope. 

| 

| Severe: 

| slope. 


Severe: 
depth to rock, 
seepage. 


Severe: 
depth to rock, 
seepage. 


Severe: 

depth to rock, 
seepage, 
slope. 


| 
| 
| 
| 
{ 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
\ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Daily cover 
for landfill 


Poor: 
seepage, 
too sandy. 


Poor: 
seepage, 
too sandy, 
slope. 


Poor: 
thin layer. 


Poor: 
small stones. 


Poor: 
small stones. 


Poor: 
small stones, 
slope. 


Poors 
seepage, 
too sandy, 
ponding. 


Poor: 

seepage, 

too sandy, 
small stones. 


Pair: 
slope. 


Poor: 
slope. 


Poor: 


depth to rock, 


seepage, 
too sandy. 


Poor: 


depth to rock, 


seepage, 
too sandy. 


Poor? 


depth to rock, 


seepage, 
teo sandy. 
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Table 14.--Sanitary Facilities--Continued 


Soil Survey of 


Soil 
map 


fields | 


Ribhill 


RoA, RoB. 
Rosholt 


Ru. 


Smet 
Seelyev. 


Cathro- 


name and 


symbol 


ille-------- 


| Septic tank 
| absorption 


| Severe: 
| wetness, 
| poor filter. 


| Severe: 

| £leoding, 

| wetness. 

| 

Severe: 
flooding, 
ponding, 

| poor filter. 


Severe: 
depth to rock, 
large stones. 


Severe: 

depth to rock, 
slope, 

large stones. 


Severe: 
poor filter. 


Severe: 
poor filter. 


Severe: 
percs slowly. 


|Severe: 
percs slowly. 


Severe: 
percs slowly, 
slope. 
| 
Severet 
poor filter. 


| 

I, 

| 

Severe: 
subsides, 

| ponding, 

| peres slowly. 

| 

|Severe: 

| ponding, 

| percs slowly. 

| 

| 


| 


| Sewage lagoon 


| areas 


| 

| 

[Severe: 

| seepage, 
| wetness. 


Severe: 
flooding. 


| 
| 
| 
| 
|Severe: 

| seepage, 

| flooding, 

| ponding. 

| 

|Severe: 

{ depth to rock, 
| slope, 

| large stones. 
| 

{Severe: 

| depth to rock, 
| slope, 

| large stones. 
| 

{Severe: 

| seepage. 


Severe: 
seepage, 
slope. 


|Moderate: 

| seepage, 

| slope. 

| 

| Severe: 

| slope. 

| 

}Severe: 
slope. 


Severe: 
seepage. 


seepage, 
excess humus, 
ponding. 


Severe: 
seepage, 
excess humus, 
ponding. 


| 
| 
| 
| 
| 
| 
I 
| 
| 
|Severe: 
| 
| 
| 
| 
\ 
I 
| 
| 
| 


| Trench Area 

| sanitary sanitary 
landfill 

| | 

| 

|Severe: Severe: 

| seepage, seepage, 

| wetness, wetness. 

| too sandy. 

| 

|Severe: |Severer 

| flooding, flooding. 

| wetness. 

| 

|Severes [Severe: 

| flooding, | flooding, 

| seepage, | | seepage, 

| ponding. ponding. 

| 

|Severe: Severer 


| depth to rock, 
} large stones. 
I 

| 


|Severe: 
| depth to rock, 
| slope, 
| large stones. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 


| 
| 
| 
| 
| 
| 
| 
| too sandy. 
| 
| 
| 
\ 
| 
| 
| 
| 
| 


|Moderate: 
| slope. 

| 

| Severe: 

| slope. 


| 

|Severe: 

| seepage, 

| teo sandy. 
| 

\ 

| 


|Severe: 

| seepage, 

| ponding, 

| excess humus. 
| 

|Severes 

| ponding. 


slope. 


|Moderate: 
| slope. 

| 

|Severer 

| slope. 


| 
| Severe: 

| seepage. 
| 


Severe: 
seepage, 
ponding. 


Severe! 
seepage, 
ponding. 


| Daily cover 
| for landfill 


landfill 


Poori 

seepage, 

too sandy, 
small stones. 


Good. 


Poor: 

seepage, 

too sandy, 
small stones. 


Poor: 
depth to rock, 
large stones. 


Poor: 

depth to rock, 
large stones, 
slope. 


Poor: 

seepage, 

too sandy, 
small stones. 


Poor: 

seepage, 

too sandy, 
small stones. 


I 
| 
| 
| 
| 
| 
| 
I 
| 
I 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
\ 
| 
| 
| 
I 
| 
| 
I 
| 
| 
| 
| 
| 
| 


[Poort 
| small stones. 


Poor: 
smal] stones. 


Poor: 
small stones, 
slope. 


Poor: 

seepage, 

too sandy, 
small stones. 


Poor: 
ponding, 
excess humus. 


Poor: 
ponding. 


| 
| 
| 
| 
| 
\ 
| 
\ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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Table 14.~--Sanitary Facilities--Continued 


| | i | \ 


Soil name and | Septic tank | Sewage lagoon | Trench | Area | Daily cover 
map symbol | absorption | areas | sanitary | sanitary | for landfill 
fields landfill landfill 
| | | | 
| _— { | 
SoA----~--------~---- |Severe: |Severe: |Severe: [Severe: |Poor: 
Siouxcreek | depth to rock, | seepage, | depth to rock, | depth to rock, depth to rock, 
| wetness, depth to rock, | seepage, | seepage, wetness. 
| poor filter. wetness. | wetness. | wetness. | 
| | \ | | 
SrB---~---------~--- |Severe: Severe: |[Moderate: |Moderate: Fair: 
Spencer | wetness, wetness. | wetness. | wetness. | wetness. 
| percs slowly. | | 
| | | | 
| | 
\ | 
| | 
| | 
| | 
| | 
| 


SrC2--~-~-------~---- | Severe: |Severe: Moderate: Moderate: Fair: 
Spencer | wetness, | slope, wetness, wetness, slope, 
| percs slowly. | wetness. _ slope. slope. wetness. 
| | | 
ud. I | 
Udorthents | | | 
| \ | 
Va------------------ [Severe: |Severe: Severe: |Severe: |Poors 
Vancecreek [ fleoding, | flooding, flooding, | flooding, | ponding. 
| ponding. | ponding. ponding. | pending. | 
f | | | 
WkC2--------~~------- |Moderate: |Severe: Moderater |Mederate: |Fair: 
Wickware | percs slowly, | slope. slope. | slope. | slope. 
| slope. | | | | 
| | | | | 
WkD2-----------~----- |Severe: |Severe: Severe: |Severe: |Poor: 
Wickware | slope. | slope. slope. | slope. | slope. 
i i 
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Table 15.-~-Construction Materials 


Soil Survey of 


(Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 


“good,” “fair,” 


and other terms. Absence of an entry indicates that the soil was not rated. The 


information in this table indicates the dominant soil condition but does not eliminate the need for 
onsite investigation) 


Soil name and 
map symbol 


| Roadfill 


|Poors 


|Fairs 


|Fairs 


Greenwoad----~------- 


AnA, An8, AnC2----~--- 


Anigon 


Arland 


AsB--: 
Arland 


Barronett 


| Poor: 
| wetness, 
| low strength. 


[Poor: 


[Poort 
rock, 


rock. 


rock. 


rock, 


|Poor: 


| Poor: 
| wetness, 


Sand 


Improbable: 
| excess fines. 


Improbable: 
excess fines. 


| 


Improbable: 
excess fines. 


Probable 


Improbable: 
excess humus. 


| 
| 
| 
I 
{ 
| 
| Probable-----~---~---- 
| 
I 
| 
[ 
| 
| 
| 
| 


| Probable------------- 
| 


| Improbable: 
| excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 


| 
I 
| 
| 
| Improbable: 

excess fines, 


Improbable: 
excess fines. 


Probable-—----~------- 


| Probable------------- 


| 
| 
| 
{ 
| Improbable: 

| excess humus. 

| 

| 

| Probable------~-~----- 
| 

| 

| 


| Improbable: 
| excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Topsoil 


Poors 
wetness. 


small stones. 


| 

| 

| 

I 

| 
|Pairs 
| 

| 
|Poor: 

[ area reclaim, 
{ 

|Poor: 

| small stones, 
| area reclaim, 
| slope. 
| 
| 


| small stones, 
| area reclaim, 
| slope. 

| 

| Poor: 

| excess humus, 
| wetness. 

| 

| Poor: 

| small stones, 
| area reclaim. 
| 

|Fair: 

| depth to rock, 
| small stones. 
| 

[Fairs 

| depth to rock, 
| small stones, 
| slope. 


depth to rock, 
small stones. 


depth to rock, 
small stones, 
slope. 


| area reclaim, 
| wetness. 

| 

| Poor: 

| wetness. 


Barron County, Wisconsin 


Table 15,--Construction Materials--Continued 


Soil name and | Roadfill | 
map symbol | | 


| 

| 
Be---~~-~-----~------- |Poor: | Improbab 

| excess 

| 

\ 


| Probable 
| 
| 
| 
CaC2-~------~~~------- {Fairs | Improbab. 
Campia | low strength. | excess 
| | 
| l 
| { 
Cb-------------------- | Poor: | Probable 
Capitola | wetness. | 
\ \ 
| | 
| | 
CkA, CkB, CkC2-~~----- | Gaod------~-~--------- | Probable 
Chetek | { 
| | 
| | 
| 1 
C1lD: | | 
Chetek~---------~---- |Pair: | Probable 
| slope. | 
| | 
| | 
| \ 
Rosholt~---------~--+- |Fair: | Probable 
| slope. | 
I I 
\ \ 
| | 
Cm--~------~---------- |Fair: | Improbab. 
Comstock | wetness. | excess 
| | 
| | 
| | 
Cec: | | 
Cress---------------- | Good------~---------- | Probable 
| | 
| | 
| | 
| | 
Mahtomedi-----~------ |\Good--------~-~------ |Probable 
| | 
| I 
| | 
| | 
CsD: | | 
Creas~~---------~+--- Fair: | Probable 
slope. | 
| I 
I I 
| | 
Mahtomedi------------ Fair: | Probable 
slope. 
\ 
| 
| 


le: 
humus. 


le: 


fines, 


ler 
fines. 


| 

| 

|Improbable: 

| excess humus. 
| 

\ 

| 


| Probable-----~------- 


Improbable: 
excess fines. 


| Probable------~------ 
| 
\ 
| 
| 


| Probable ee 
I 
| 
| 
| 
| 


| Prebable------------- 
I 
| 
| 
\ 


| Probable------------ 7 


| 

I 

l 

| 

| Improbable: 
| excess fines. 
| 

| 

| 

| 


| Probable------------- 
\ 
| 
I 
| 


| Probable------------- 
| 
I 
| 
| 
| 


| Probable--------- ease 
| 
I 
\ 
| 


| Probable------------- 


| 
\ 
| 
| 


| Topsoil 


| 

| 

| Poors 

| excess humus, 
| wetness, 

| too acid. 

| 


| small stones, 
| area reclaim. 
| 

|Faire 

| too clayey, 

{ small stones, 
| slope. 


| Poors 

| small stones, 
| area reclaim, 
| wetness. 


[Poor: 

| too sandy, 

| small stones, 
| area reclaim. 


[Peor: 

| too sandy, 

| small stones, 
| area reclaim. 


| small stones, 
| area reclaim, 
| slope. 

| 

{Fair: 

| too clayey, 

| small stones, 
| thin layer. 


| Poor: 

{ too sandy, 

| small stones, 
| area reclaim. 


|Poor: 

| too sandy, 

| small stones, 
| area reclaim. 


| too sandy, 
| small stones, 
| area reclaim. 


| too sandy, 
| small stones, 
| area reclaim. 
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Table 15.--Construction Materials--Continued 


Soil Survey of 


Soil name and 


CuA, 
Crystal Lake 


FnB, 
Freeon 


Greenwood 


HaB, HaC-------------- 
Haugen 


HgC3 


Haugen----~-~---------- 


Greenwood----~-------- 


Hayriver 


| Roadfill 


|Fair: 


| Poor: 
| depth to rock. 


|Poor: 
| depth to rock. 


|Poor: 

| depth to rock. 
| 

|Fairr 

| low strength, 
| wetness. 

| 

] Poor: 

| wetness. 


|Pair: 
| wetness. 


|Poors 

| wetness, 

| low strength. 
| 

|Fair: 

| wetness. 

| 

| 

| 


|Fair: 
{ wetness. 


| Poor: 

| wetness, 

| low strength. 
| 

| Poor: 

| depth to rock. 


| Poor: 

| depth to rock. 
| 

|Poor: 

| depth to rock. 
| 

| 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Improbable: 
excess humus. 


Improbable: 
excess humus. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 


Improbable: 
excess fines. 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


[ 
| 
| 
| 
| 
| 
J 
i 
| Improbable: 
| 
| 
f 
| 
| 
| 
| 
| 
| 
} 


| 

| 

| 

| 

| Improbable: 
| excess fines. 
| 

{ 


| Improbable: 

| too sandy. 

| 

| Improbable: 

| excess humus, 


| 
| 
| Probable-----~------- 
| 
| 
| 
| 
| Probable------~------ 
| 
| 
| 


| Improbable: 
excess humus. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
f 
} 
| 
\ 
| 
| 
| 
| 
| 
I 
| 
| 


| Topseil 


Fair: 
too clayey, 
thin layer. 


Fair: 
depth to rock, 
small stones. 


| small stones, 
| area reclaim, 
{ wetness, 
| 
| Poors 
| small stones, 
| area reclaim. 
| 
|Poor: 

too sandy. 


| 

| 
[Poor: 
| excess humus, 
| wetness, 

| 

[Poors 

| small stones, 
| area reclaim. 
| 

| 


|Poors 

| small stones, 

| area reclaim. 

| 

|Poors 

| excess humus, 

| wetness. 

| 

|Fair: 

| depth to rock, 
| small stones, 

| slope. 

| 

| Poor: 

| slope. 

| 

{Fair: 

| depth to rock, 
| small stones. 


Barron County, Wisconsin 
Table 15.--Construction Materials--Continued 
| J | | 
Soil name and | Roadfill { Sand | Gravel | Topsoil 
map symbol | | | | 


H2Fr | 
Hayriver-------.----- |Poor: 
| depth to rock, 
| slope. 
| 
Twinmound~-------~---- |Poor: 
| depth to rock, 
| slope. 
| 
| 
MaB- nnn enema n-ne eee [Pairs 
Magnor | wetness. 
| 
! 
Me-----------~-------- |Poor: 
Markey | wetness. 
| 
| 
Mh-------------------- |Fair: 
Meehan | wetness. 
| 
| 
MnA, MnB, MnC-~--~----- [Good-~------------ 
Menahga | 
I 
MnD------------------- |Fair: 
Menahga | slope. 
| 
| 
Mo---------------~---- |Fair: 
Moppet | wetness. 
| 
NeB, NeC~----------- --|Fairt 
Newood | wetness. 
I 
| 
NoD-~~~---------~------ [Poor: 
Newot | slope 
| 
I 
| 
Neeeossccsese ces osecee [Poor: 
Newson | wetness. 
| 
| 
00- stein nencen ee seeeae |Fair: 
Oesterle | wetness. 
| 
| 
OsC2---~~------------- | Good-----------=-- 
Otterholt | 
| 
OsD------ Seeeoessss=-= |Pair: 
Otterholt | slope. 
| 
| 
Pc. | 
Pits | 
| 
PaB, PdC-------------- |Poor: 
Plainbo | depth to rock. 


Improbable: 
excess fines. 


Improbable: 
thin layer. 


Improbable: 
excess fines. 


| Probable---------- 


| Probable---------- 


Probable---------- 


Improbable: 
excess fines. 


excess fines. 


Probable---------~- 


| 
| 
| 
| 
| 
| 
| 
| 
| 
|Improbable: 
| 
| 
| 
| 
|! 
| 
| 
| 
| 
| 


| Improbable: 

| excess fines. 
| 

| Improbable: 

| excess fines. 


Improbable: 
thin layer. 


Improbable: 
excess fines. 


thin layer. 


I 

| 

| 

! 

| 

| 

| 

| Improbable: 
| 

| 

| 

| 
|Improbable: 

| excess fines. 
| 

| 

| Improbable: 

| too sandy. 


| 
| 
| Improbable: 
| too sandy. 


| 
| 
| Improbable: 
| too sandy, 
| 
|Improbabler 
| teo sandy. 


| 
| 


| Probable---------- 


| Improbable: 
| excess fines. 


| Improbable: 
| excess fines. 


| Improbable: 
| toe sandy. 


| 
| 


|Probable-----~-~-- 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
too sandy. 


too sandy, 
small stones, 
slope. 


Poort 
small stones, 
area reclaim, 


excess humus, 
wetness. 


too sandy, 
too acid. 


Poor: 
too sandy. 


Poor: 
too sandy, 
slope. 


| area reclain. 
| 

|Poor: 

| small stones, 
| area reclaim. 
| 

| Poor: 

| small stones, 
| area reclaim, 
| slope. 

| 

[Poort 

| too sandy, 

| wetness. 

| 

|Poor: 

| small stones, 
| area reclaim. 
| 

| Poor: 

| area reclaim, 
|Peor: 

| area reclaim, 
| slope. 


Poor: 
too sandy. 
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Soil name and 


QuA------------------- 


Ribhill 


RoA, RoB, RoC2-------- 
Rosholt 


Ru. 
Rubble land 


SaB, SaC2------------- 
Santiago 


Sm: 
Seelyeville---------- 


Cathro--------------- 


Siouxcreek 


SrB, SrC2------------- 
Spencer 


Table 15.--Cons*ruction Materials--Continued 


i Roadfill 


| wetness. 
| 
| 
| 


|Poor: 

| depth to rock, 
| large stones. 
| 

| Poor: 

| depth to rock, 
| large stones, 


|Poors 
wetness. 


| Poors 

| wetness. 
| 

| 


| Poors 

| depth to rock. 
| 

| 

| 


\Fair: 
| wetness. 


| Sand 


| 


Improbable: 
thin layer. 


| 
| 
| 
| 
| 
[ 
| 
| 
| 


| Improbable: 
| excess fines. 


| Probable---------- 


I 

| 

| 

| 

| Improbable: 

| excess fines, 
| large stones. 
| 

| Improbable: 

| 

| 

| 

| 


excess fines, 
large stones. 


| Probable---------- 


| Improbable: 
| excess fines. 


| 
|Improbable: 

| excess fines. 
| 

| 

| 


Improbable: 
excess humus. 


Improbable: 
{ excess fines. 


Improbable: 
excess fines. 


|Improbable: 
excess fines. 


Probable-~--------- 


Probable---------- 


| Gravel 


| 
| 
| Improbable: 
| teo sandy. 
| 
| 


| Probable---------- 


| Improbable: 
| excess fines. 


| 

| 

| 

| 

| Improbable: 

| excess fines, 
| large stones. 
| 

| Improbablet 

| 

| 

| 

| 


excess fines, 
large stones. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess humus. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Soil Survey of 


| 

1 

| Poor: 

| too sandy, 
| slope. 

| 


| Poor: 
| area reclaim. 
| 
|Good. 
| 
| 
| Poor: 
| small stones, 
| area reclaim, 
| wetness. 
| 
| Poor: 
large stones, 


| 

| 

| 

| Poor: 

| large stones, 
| slope. 

| 

| 


Poor: 
| small stones, 
| area reclaim. 


Poor: 
small stones, 
area reclain. 


Poor: 

small stones, 
area reclaim, 
| slope. 

| 

|Poor: 

| small stones, 
area reclaim. 


| 

| 

| 

| 

| 

| wetness. 

| 

| 

| thin layer, 

[| wetness. 

| 

| 

| depth to rock, 
| 
| 
| 
| 
| 
| 


small stones, 
thin layer. 


Barron County, Wisconsin 


Table 15.--Construction Materials--Continued 


Soil name and 


Wickware 


| Roadfill 


| wetness. 

i 

|Pair: 

| low strength. 
| 

|rair: 

| low strength, 
| slope. 


| 
| Sand 
| 


| Improbable: 
| excess fines. 


| Improbable: 
| excess fines. 


Improbable: 
excess fines. 


Improbabie: 
excess fines, 


Improbable: 
excess fines, 


| 

| 

| 

| 

| 
[Improbable: 
| excess fines. 
| 

| Improbable: 
| 

| 

| 

| 

| 


excess fines. 


Improbable: 
excess fines, 


| Topsoil 
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Table 16.--Water Management 


Soil Survey of 


(Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 


“slight, " 


“moderate, " 


and "severe. 


Absence of an entry indicates that the soil was not evaluated. The 


information in this table indicates the dominant soil condition but does not eliminate the need for onsite 


investigation 


Soil name and 
map symbol 


Auburndale 


) 


| Limitations for-- Features affecting-- 


| Pond 


| reservoir 
areas 


|Moderate: 
| seepage. 
| 
| 


|Moderate: 
| seepage. 
| 
| 


[Moderate: 
| seepage. 
| 

|Severe: 

| slope. 

{ 

| 

| 

|Severe: 

| slope. 

| 

| 


|Severe: 

| seepage. 
| 

| 


|Severe: 

| seepage. 
| 

| 


|Severe: 

| seepage. 
| 

| 

| Severe: 

[| seepage, 
| slope. 

| 

| Severe: 

| seepage. 
| 

| 


|Severe: 

| seepage, 
| slope. 

| 

| Severe: 

| seepage. 
| 

|Severe: 

| seepage, 
| slope. 

| 
|Moderate: 
| seepage. 
| 

| 


| Embankments, 
| dikes, and 
levees 


| 

| 
|Severe: 
| piping, 
| ponding. 
| 


[Severe: 

| piping. 
| 

| 

|Severe: 

| thin layer. 
sat 

| seepage, 
| piping. 
| 

| 


|Severe: 

| seepage, 
piping. 
|Severe: 

| excess humus, 
| ponding. 
—— 

| seepage, 
piping. 
|Severe: 

| seepage, 
piping. 
| Severe: 

| seepage, 
| piping. 
| 

|Severe: 

| piping. 
| 

| 

|Severe: 

| piping. 

| 

| 

|Severe: 
piping. 
| Severe: 

| piping. 

| 

| 


|Severe: 
| thin layer, 
| ponding. 


Drainage 


Ponding, 
frost action. 


Favorable------ 


Frost action--- 


Deep to water 


Deep to water 


Ponding, 
frost action. 


water 


to water 


to water 


to water 


to water 


to water 


to water 


] Irrigation 


| 
| 
| Ponding, 

| peres slowly, 
| reoting depth. 
| 


[Wetness, 

| soil blowing. 
| 

| 


|Wetness, 

| erodes easily. 
| 

|Slope, 

| droughty, 

| soil blowing. 


Slope, 
droughty, 
soil blowing. 


erodes easily. 


Slope, 
rooting depth, 
erodes easily. 


| 

j 

| 

| 

| 

| 

| 

| 

| 

|Rooting depth, 

| 

| 

| 

| 

| 

|Slepe, 

| rooting depth, 

| erodes easily. 

i 

[Slope, 

[ soil blowing, 

| depth to rock. 

| 

[Slope, 

| soil blowing, 

| depth to rock. 

| 

|Slope, 

| depth 

I 

|Slope, 
depth 


| 

| 

i 
|Ponding, 
| erodes easily. 
| 

| 


Terraces 
| and 
diversions 


Ponding------- 
| 
| 
Erodes easily, 


wetness, 
soil blowing. 


Erodes easily, 
| wetness. 


Slope, 
soil blowing. 


| 

| 

| 

| 
|Slope, 
| soil blowing. 
| 

| 


| Ponding------- 


|Erodes easily, 
| teo sandy. 


|Erodes easily, 
| too sandy. 


| 

| 

|Slope, 

| erodes easily 
| too sandy. 


[Depth to rock, 
soil blowing. 


depth to rock 
s0il blowing. 


Depth to rock 


depth to rock 


Erodes easily, 
ponding. 


| Grassed 
waterways 
| 


-|Wetness, 


| rooting depth. 


[Erodes easily, 
| rooting depth. 
| 

| 

|Wetness, 

| ercdes easily. 
| 

|Slope, 

| droughty, 

| reoting depth. 
| 

| 

|Slope, 

| droughty, 

| rooting depth. 


-|Wetness. 


[Erodes easily, 
rooting depth. 


Erodes easily, 
rooting depth. 


erodes easily, 
rooting depth. 


Depth to rock. 


Slope, 


1 
depth to rock. 
Depth to rock. 


Slope, 
depth to rock. 


Wetness, 
erodes easily. 


| 
| 
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Barron County, Wisconsin 
Table 16.--Water Management--Continued 
| Limitations for-- Features affecting-- 
Soil name and | Pond | Embankments, | | , Terraces | 
tap symbol | xveservoir | dikes, and | Drainage | Irrigation | and | Grassed 
! areas levees diversions waterways 
| | | | | 
| | | | | | 
Ba---------------- |Moderate: |Severe: |Ponding, | Ponding-------- JErodes easily, |Wetness, 
Barronett | seepage. | piping, | frost action. | ponding. | erodes easily. 
| | ponding. | | | 
| | | | | 
He---------------- |Severe: |Severe: |Ponding, | Ponding, Ponding-------- |Wetness, 
Beseman | seepage. | excess humus, | subsides, | rooting depth. | rooting depth. 
| ponding. | frost action. | | | 
| | | | | 
BpA----------~---- | Severe: Severer |Deep to water |Rooting depth, |Erodes easily, |Erodes easily, 
Brill | seepage. seepage, | | erodes easily.| too sandy. | rooting depth. 
| | piping. | | \ | 
| | | | | | 
CaC2-------~------- | Severe: Moderate: |Deep to water |Slope, |Slope, |Slope, 
Campia | slope. | thin layer, i | erodes easily.| erodes easily.| erodes easily. 
I piping. | | | 
| | i | | | 
Chan sense ewe enna |Moderate: Severe: | Ponding, |Ponding, [Large stones, |Large stones, 
Capitola | seepage. | seepage, | frost action, | soil blowing, | erodes easily,| wetness, 
| | piping, | cutbanks cave.| rooting depth.| ponding. | eredes easily. 
| | ponding. I | | | 
| | | | | | 
CkA--------------- |Severe: | Severe: [Deep to water |Droughty, |Too sandy, |Droughty. 
Chetek | seepage. | seepage, | soil blowing. | soil blowing. | 
| | piping. | | | 
| | | | | I 
CkB-~~--~-~~~~----- |Severe: | Severe: [Deep to water |Slope, [Too sandy, |Droughty. 
Chetek | seepage. | seepage, | droughty, | soil blowing. | 
| | piping. | | soil blowing. | | 
| | | | | | 
CkC2-------------- |Severe: |Severe: |Deep to water |Slope, |Slope, [Slope, 
Chetek | seepage, | seepage, | | droughty, | teo sandy, | droughty. 
| slope. | piping. | | soil blowing. | soil blowing. | 
| | | | | | 
clps | | | | | | 
Chetek~-~~-~-~---- |Severes [Severe: Deep to water |Slope, |Slope, | Slope, 
| seepage, | seepage, | droughty, | too sandy, | droughty. 
| slope. | piping. | soeil blowing. | soil blowing. | 
| | | | | 
Rosholt---------- |Severe: |Severe: Deep to water |Slope, |Slope, [Slope, 
| seepage, | seepage, | droughty. | too sandy. | droughty, 
| slope. | piping. | | | | rooting depth. 
| | | | | 
Cm---------------~ |Moderate: |Severe: |Frost action, |Wetness, |Erodes easily, |Wetness, 
Comstock | seepage. | piping. cutbanks cave.| erodes easily.| wetness, | erodes easily. 
| | | | | too sandy. | 
| | | | | | 
Cec, CsD: | | | | | | 
Cress------~-~--- | Severe: |Severer [Deep to water |Slope, |Slope, |Slope, 
| seepage, | seepage. | | droughty, | too sandy, | droughty, 
| slope. | | | seil blowing. | soil blowing. | rooting depth. 
| | | | | | 
Mahtomedi-------- |Severe: |Severe: [Deep to water ([Slope, |Slope, |Slope, 
| seepage, | seepage. | | droughty, | too sandy. | d@roughty, 
| slope. | | | fast intake. | | rooting depth. 
| | | | | | 
CuA-~~------------ |Moderate: |Severe: [Frost action, |Wetness, |Erodes ensily, |Erodes easily. 
Crystal Lake | seepage. | piping. | cutbanks cave.| erodes easily.| wetness. | 
| | | | | | 
CuB--------------- |Moderate: |Severe: [Frost action, |Slope, [Erodes easily, |Erodes easily. 
Crystal Lake | seepage, | piping. | slope, | wetness, | wetness. | 
| slope. | | cutbanks cave.| erodes easily. | | 
| 


| 
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Table 16.--Water Management--Continued 
| Limitations for-~ | Features affecting-- 
Soil name and | Pond | Embankments, | | Terraces 
map symbol | reservoir | dikes, and | Drainage Irrigation — | and Grassed 
areas levees diversions waterways 
| | | | | 
| | | | | 
DoB-~----~-------- |Moderate: Severe: |Deep to water |Slope, [Depth to rock, [Erodes easily, 

Dobie | seepage, piping. | | depth to rock,| erodes easily.| depth te rock. 
| depth to rock, | rooting depth. | 
| slope. | | 
| | | | 

DoC2, DeD2-------- | Severe: Severe: [Deap to water ({Slope, |Slope, Slope, 

Dobie | slope. piping. | | depth to rock,| depth to rock,| erodes easily, 
| ! | rooting depth.| erodes easily.| depth to rock. 
| | | | | | 

DrB------+---+.--- |Moderate: Severe: |Frost action, |[Slope, |Erodes easily, |Erodes easily. 

Doritty | seepage, piping. | slope. | wetness, | wetness. | 
| slope. | | erodes easily. | | 
| | | | | 

Pm---------------~ |Severe: Severe: | Ponding, |Ponding, [Erodes easily, |Wetness, 

Fordum | seepage. | seepage, | flooding, | droughty, | ponding, | erodes easily, 
| piping, | frost action. | flooding. | too sandy. | droughty. 
| ponding. | | | | 
| | | | | | 

FnB--------------- |Moderate: |Severe: |Peres slowly, |Slope, |Erodes easily, |Erodes easily, 

Freeon | slope. | seepage, | slope. | wetness, wetness. | rooting depth. 
| | piping. | | perca slowly. | | 
| | | | | | 

FnC2-------------- |Severe: |Severe: |Percs slowly, |Slope, Slope, |Slope, 

Freeon | slope. | seepage, | slope. | wetness, erodes easily,| erodes easily, 
| | piping. | | percs slowly. | wetness. | rooting depth. 
| | | | | 

PrA--------------- |Severe: |Severe: [Deep to water |Droughty, !Too sandy, | Droughty. 

Friendship | seepage. | seepage, | | fast intake. soil blowing. | 
| | piping. | | ! 
| | | | I 

Gr-------+--++-+-- |Severer |Severe: | Ponding, | Ponding---~----- Ponding-------- |Wetness. 

Greenwood | seepage. | excess humus, | frost action. | | 
| | ponding. | | | 
| | | | l | 

HaBeo~-~---------- Moderate: |Severe: |Slope, |Slope, Wetness, | Favorable. 

Haugen seepage, | seepage, | cutbanks cave. | wetness, too sandy. | 

slope. | piping. | | soil blowing. | 
| | | | 

HaC--~~~----=----- Severe: |Severe: |Slope, Slope, Slope, |Slope. 
Haugen slope. | seepage, | cutbanks cave,| wetness, wetness, | 
| piping. | | soil blowing. | too sandy. | 
| | | | 
HgC: | | I | 

Haugen~--~-~----- Severe: |Severe: |Slope, [Slope, Slope, |Slope. 

slope. | seepage, | cutbanks cave.| wetness, wetness, | 
| piping. | | soil blowing. too sandy. | 
| | | | 
Greenwood-~-~----- Severe: [Severe: | Ponding, | Ponding-------- Ponding-------- |Wetness. 
seepage, | excess humus, | frost action. | | 
| ponding. | | | 
| | | | 
HvC2, HvD----+---- Severe: {[Severe: |Deep to water ([Slope, Slope, |Slope, 
Hayriver seepage, | piping. | soil blowing, | depth to rock,| depth to rock, 
slope. | | depth to rock.| soil blowing. | rooting depth. 
| | | | 
fyb------+-------- Severe: [Severe: |Deep to water |Slope, Depth to rock |Depth to rock, 

Hayriver seepage. | piping. | depth to rock. | | rooting depth. 

| | | | 

HeF: | | | | i 

Hayriver--------- |Severe: | Severe: |Deep to water |Slope, Slope, [Slope, 

seepage, | piping. | soil blowing, | depth to rock,| depth to rock, 
slope. | | depth to rock.| soil blowing. | rooting depth. 
| | | 
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| Limitations for-- Features affecting-- 
Soil name and | Pond | Embankments, | | [| Terraces | 
map symbol | veservoir | dikes, and | Drainage | Irrigation | and | Grassed 
areas levees diversions waterways 
| | | | | | 
| | | | | | 
H2Fr | | | | | | 
Twinmound-------- |Severe: |Severer [Deep to water |Slope, |Slepe, |Slope, 
| seepage, | seepage, | | droughty, | depth to rock,| droughty, - 
| slope. | piping. | | fast intake. | too sandy. | depth to rock. 
| | | { | 
MaB--------~------- |Moderate: |Severe: |Peres slowly, Wetness, |Erodes easily, ao 
Magnor | seepage. | piping. | frost action. | percs slowly. | wetness, | eredes easily, 
| | l | [| percs slowly. | rooting depth. 
| | | | 
Me---~~~-~-------- |Severe: Severe: | Ponding, Ponding, |Ponding, |Wetness. 
Markey [| seepage. seepage, | subsides, soil blowing. | too sandy, | 
| piping, | frost action. | | soil blowing. | 
| ponding. | | | | 
| | | | | | 
Mh---------------- |Severe: Severe: |[Cutbanks cave, |Wetness, |Wetness, |Wetness, 
Meehan | seepage. seepage, | tee acid. droughty, | teo sandy, | droughty. 
| piping, | fast intake. | soil blowing. | 
| | wetness. | | | | 
| | | | | | 
MnA----~~~-----~-- [Severe: Severe: |Deep to water |Droughty, |Too sandy, |Droughty. 
Menahga | seepage. | seepage, | | fast intake. | soil blowing. | 
| | piping. | | | | 
| | | | | | 
MnB-~~------------- | Severe: |Severer |Deep to water |Slope, |Too sandy, |Droughty. 
Menahga | seepage. | seepage, | | droughty, | soil blowing. | 
| | piping. | | fast intake. | 
| | | | | 
MnC, MnD---------- |Severe: |Severe: [Deep to water |Slope, Slope, {Slope, 
Menahga | seepage, | seepage, | | droughty, too sandy, | droughty. 
| slope. | piping. | | fast intake, soil blowing. | 
| | | | | | 
Mo---------------- {Severe: |Severe: | Flooding------- |Wetness, |Wetness, [Rooting depth. 
Moppet | seepage. | piping. | seil blowing, soil blowing. | 
| | { rooting depth. | 
| | l | 
NeB--~~-- en enennn |Moderate: |Severe: |Percs slowly, [Slope, Wetnesa, |Droughty, 
Newood | seepage, | seepage, slope, | wetness, | too sandy. | rooting depth. 
| slope. | piping. cutbanks cave.| droughty. | 
| | | | | 
NeC---~--~~-------- |Severe: [Severe: Percs slowly, |Slope, |Slope, |Slope, 
Newood | slope. | seepage, slope, | wetness, | wetness, | droughty, 
{ | piping. cutbanks cave.| drought}. too sandy. | rooting depth. 
| | | | | 
NoD--------------- |Severe: |Severe: [Deep to water (Slope, |Slope, |Slope, 
Newot | slope. | piping. | | droughty, | soil blowing, | droughty, 
| | | | soil blowing. | percs slowly. | rooting depth. 
| | | | | | 
Ng-------~++--+----- |Severer |Severe: |Ponding, | Ponding, | Ponding, |Wetness, 
Newson | seepage. | seepage, | flocding, | droughty, | too sandy, | droughty, 
| | piping, | cutbanks cave.| fast intake. | soil blowing. | rooting depth. 
| | ponding. | | | | 
| | I | | | 
Cen wnn nee -- eee |Severe: |Severe: |Frost action, |Wetness, |Wetness, |Wetness, 
Cesterle | seepage. | seepage, | cutbanks cave.| droughty, | tee sandy. | droughty. 
| | piping, | | soil blowing. | | 
| | wetness. | | | | 
| | | | | | 
OsC2, OsD-~------- |Severe: |Moderate: |Deep to water |Slope, |Slope, |Slope, 
Otterholt | slope. | | erodes easily.|] erodes easily.| erodes easily. 
| | 
| | 


| thin layer, 
| 
| 
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Table 16.--Water Management~-Continued 
| Limitations for-- Features affecting-- : 
Soil name and | Pond | Embankments, | | | Terraces | 
map symbol | veservoir | dikes, and | Drainage | Irrigation | and | Grassed 
areas levees diversions waterways 
| | | | | | 
| | | | | | 
Pe. | | | | | | 

Pits | | | | ] | 

| | | | | | 
PdB----~-----~---- |Severe: [Severe: |Deep to water |Slope, |Depth to rock, |Droughty, 

Plainbo | seepage. | seepage, | droughty, | too sandy. | depth to rock. 
| | piping. | fast intake. | | 
| | | | | | 

Pac, PdD---------- |Severe: |Severe: |Deep to water ([Slope, |Slope, |Slope, 

Plainbo | seepage, | seepage, | droughty, | depth to rock,| droughty, 
| slope. | piping. | fast intake. | too sandy. | depth to rock. 
| | | : | | 

Pysesea55-----5 |Severe: |Severes |Proat action, |Wetness, [Erodes easily, |Wetness, 

Poskin | seepage. | seepage, | cutbanks cave.| rooting depth,| wetness, | erodes easily, 
| | piping, | | erodes easily.| too sandy. | rooting depth. 
| | wetness. | | | 
| I | | | 

QuA----~---------- |Moderate: | Severe: |Deep to water |Flooding------- [Erodes easily |Erodes easily. 

Quarderer | seepage. | piping. | | | 

| | | | | 
Rb---------------- |Severe: | Severe: |Ponding, Ponding, |Erodes easily, |Wetness, 

Rib | seepage. | seepage, | fleoding, | rooting depth,| ponding, erodes easily, 
| | piping, | frost action. | flooding. | too sandy. rooting depth. 
| | ponding. | | | 
| | | | | 

RhC, RhE---------- |Severe: Severe: |Deep to water Slope, |Slope, Large stones, 

Ribhill ] slope. seepage, | large stones, | large stones, slope, 
| | piping, | droughty. | depth to rock.| droughty. 
| | large stones. | | 
| | | I 

RoA-~-~-~--------- |Severe: Severe: |Deep to water |Droughty------- |Too sandy------ Droughty, 

Rosholt | seepage. seepage, | | rooting depth. 
| | piping. | I 
| | | | 

ROB-+22----------- | Severe: Severe: [Deep to water Slope, |Te0 sandy------ |Droughty, 

Rosholt | seepage. seepage, | droughty. | | rooting depth. 
| | piping. | | 
| l | | 

RoC2---------~~--- |Severe: |Severe: |Deep to water |Slope, |Slope, Slope, 

Rosholt | seepage, | seepage, { droughty. | too sandy. droughty, 
| slope. piping. | | | rooting depth. 
| } | | 

Ru. | | | | 

Rubble land | | | | 

| | | | 
SaB~~------------- |Moderate: |Severe: |Deep to water (Slope, [Erodes easily, |Erodes easily, 

Santiago | seepage, | piping. | percs slowly, | percs slowly. | rooting depth. 
| slope. | | | rooting depth. | 
| | | | | 

SaC2, SaD2--~----- |Severe: | Severe: [Deep to water |Slope, |Slope, |Slope, 

Santiago | slope. | piping. | perca slowly, | erodes easily,| erodes easily, 
| I | rooting depth.| percs slowly. rooting depth. 
| | | | | 

ScA--------------- |Severe: |Severe: [Deep to water |Droughty, [Too sandy------ Droughty, 

Scoba | seepage. | seepage, | { rooting depth. | rooting depth. 
| | piping. | | | 
| | ! | | 

Sm: { | | | | 

Seelyeville------ [Severe: | Severe: |Ponding, Ponding, | Ponding, |Wetness. 
| seepage. | excess humus, | subsides, soil blowing. | soil blowing. | 

| | | | 
| | | | 


ponding. 


frost action. 
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| Limitations for-- Features affecting-- 
Soil name and | Pond | Embankments,  [ | | Terraces | 
map symbol | reservoir dikes, and | Drainage | Irrigation | and | Grassed 
areas levees diversions waterways 
| | | { | 
I | | | \ 
sm: | | | | | 
Cathro~---------- [Severe Severe: |Ponding, |Ponding, |Ponding, |Wetness. 
| seepage. | piping, | subsides, | soil blowing. | soil blowing. | 
| | ponding. | frost action. | | | 
| l I | \ | 
SoA------~-------- |Severe: Severe: [Depth to rock |Wetness, |Depth to rock, |Wetness, 
Siouxcreek | seepage. piping. | | depth to rock,| erodes easily,| erodes easily, 
| | | erodes easily.| wetness. | depth to rock. 
| \ | | | 
SrB-----~-~-------- |Moderate: Moderate: |Frost action, |Slope, [Erodes easily, |Erodes easily. 
Spencer | seepage, thin layer, | slope. | wetness, | wetness. | 
| slope. | piping, | | erodes easily. | | 
| | wetness. | | | | 
| | | | | | 
SrC2---~---------- |Severe: |Moderate: |Frost action, |Slope, |Slope, |Slope, 
Spencer | slope. | thin layer, | slope. | wetness, erodes easily,| erodes easily. 
| | piping, | | erodes easily.| wetness. l 
| | wetness. | | | 
| | | | { 
ud. | l | | i 
Udorthents | | | l | 
| | | | | 
Va--~-------~----- |Moderate: |Severe: | Ponding, | Ponding, Erodes easily, |Wetness, 
Vancecreek | seepage. | ponding. | flooding, | flooding. ponding. | erodes easily. 
| | | frost action. | | 
| | | | | 
WkC2, WkD2-------- |Severe: |Severer |Deep to water |Slope, Slope, |Slope, 
Wickware | slope. | piping. | | erodes easily.| erodes easily.| erodes easily. 
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Table 17.--Engineering Index Properties 


(The symbol < means less than; > means more than. Absence of an entry indicates that data were not estimated) 


| |_ Classification _|Prag- |Frag- | Percentage passing { | 
Soil name and |Depth| USDA texture | | [ments |ments | sieve number-- |Uiquid | Plas- 
map symbol | | Unified | AASHTO | > 10 | 3-10 | | | J limit | ticity 
inches |inches 4 10 40 200 index 
{ In | | Pet | Pet | | | | | Pet | 
| | | | | | | ! | 
Ad-----~--~---- | 0-13|Silt loam----- ML, CL-ML |A-4, A-6,| 0 0 | 100 |90-100/8#5-100|80-95 | 25-45 | 4-15 
Adolph | . A-7 | i | | | | 
[13-30|Silt loam, ML, CL-ML [A-4 a) Oo | 100 |90-100]85-100|80-95 | 15-25 | NP-5 
| | very fine | | | | | | 
| | sandy loam, | | | | | | | 
| | loam. | | | | | J | | 
{30-36|Sandy loam, SM, SC-SM |A-4, A-2 | 0-2 0-2 |80-95 {70-90 (50-80 |30-45 | 15-25 | NP-3 
| | fine sandy | { | | | | 
I | loam, | 1 | | | | 
{ gravelly | | | | | I | 
| sandy loam. | | | | | | 
|36-60|Sandy loam, SM, SC-SM [A~4, A-2 | 0-2 | 0-2 [80-95 [70-90 |S0-80 [30-45 | 15-25 | NP-~3 
| | fine sandy | | | | | | | 
| | loam, | | | | | | | 
| | gravelly | | | | | | 
| [ sandy loam. | | | | | I | 
| | | | | | | | ! 
AfA----------- | 0-9 |Fine sandy |su A-4 o =| 0 [95-100|90-100]65-90 [35-50 | <18 | NP-3 
Aftad | | loam. | | | { | | | | 
{ 9-18|Very fine |sM, sc-sM,]A-4, o | oO  |§85-100(90-100/45-95 |25-80 <23 | NP-6 
| | sandy loam, | ML, CL-ML| A-2-4 | | | { | | | 
{ | loam, loamy | | | | | | | | | 
| | sand. | | | | | | | ] | 
|18-32|Very fine |SM, sc, |A-4 0 | O |95-100}90-200/65-95 |35-80 | 18-26 | NP-8 
| | sandy loam, | ML, CL | | | | | | | 
| | sandy loam, | | | | | | | | | 
| ] loam, | | \ | | | | | | | 
|32-60(Stratified |SM, SC-SM,|A-4, | 9 { o |95-100|90-100|65-95 [25-90 | <23 | NP-6 
| | sandy loam to| ML, CL-ML| A-2~4 | | | | | | { | 
| | silt loam. = | | | | | | [ | | | 
| | | | | { | | | | | | 
AhA--------~-- | 0-14]Silt loam----- feu [a-4, a-6 | © | 0-9 |85-100|85-100|80-100|75-100| 25-32 | 7-13 
Almena |14-22[Silt loam----- jcL, cL-ML,|A-4, aA-6 | © | 0-9. |85-100|]85-100}80-100|75~100] 21-32 | 4-13 
| | | ML | | | | | | I | 
|22-27|Silt loam----- |cL, ML ja-6, a-4 | 0 | 0-9 {85-100|85-100/80-100/75-100[ 25-35 | 7-15 
|27-48|Silt loam----~- |cL Ja-4, a-6 | 9 [ 0-9 |85-100/85-100|80-100[70-100| 28-35 {| 9-15 
|48-60|Sandy loam, |SM, Sc, Ja-2, aA-4,{ 0-2 | 0-9 |70-100[50-95 [30-90 {15-70 | 21-30 | 4-11 
| | gravelly [ Mu, ch | A-1 | | | | | | | 
I | loam, | | | | | | | | | 
I | gravelly | | | | | | | | | 
| | sandy loam. | | | | | | | | | 
| | | | | | | | | | | 


Barron County, Wisconsin 


Soil name and | 
map symbol | 


Greenwood-~-- | 


Table 17.--Engineering Index Properties--Continued 


I |__ Classification 
Depth| USDA texture | 
| | Unified | AASHTO 
In | | 
| | 
0-3 |Sandy loam----|SM, SC-SM |A-4, 
| | A-2~4, 
( | A-1-b 


3-22|Sandy loam, 


|ML, CL-ML,|A~4, 


loam, | SM, SC-SM| A-2-4, 


| 

| 

| 

| 

| 

| 

| 

| gravelly fine| 
| sandy loam. | 
{ 

| 

| 

| 

| 


we 


2-41|Sandy loam, 
fine sandy 
loam, | 
gravelly | 
sandy loam. | 
41-71]Gravelly sandy|[SM, SC, 
| loam, fine | SP-sM 
| sandy loan, | 
| sandy loam. | 
71-80|Sandy loan, 


A-1-b 


|SM, SC-5M,|A-4, 
{| ML, CL-ML| A-2-4, 


A-1-b 


A-4, 
A-2-4, 
A-1-b 


|SM, SC-SM,|A-4, 


| fine sandy | SP-5M | A-2-4, 
| loam, | | aA-1-b 
| gravelly | | 
| loamy sand. | | 
| | | 
| | | 
0-3 |Sandy loam---~-|SM, SC-SM |A-4, 
| j A-2-4, 
| | A-1-b 
3-22|Sandy loam, |ML, CL-ML, |A~4, 
| loan, | SM, SC-sM| A-2-4, 
| gravelly fine| A-1-b 
| sandy loam. | 
22-41[Sandy loam, SM, SC-SM, |A-4, 
| fine sandy ML, CL-ML| A-2-4, 
| loan, A-1-b 
| gravelly 
| sandy loam. 
41-71[Gravelly sandy|SM, SC, |a-4, 
| loam, fine SP-SM | A-2-4, 
| sandy loam, | A-1-b 
| 


| sandy loam. 
71-80|Sandy loam, 

| fine sandy SP-SM 

| lean, 

| gravelly | 

| leamy sand. | 

| | 
0-12|Peat---------- pr 
12-60|Mucky peat---~|PT 


| | 


|SM, Sc-SM, |A-4, 


A-2-4, 


[Frag--|Frag- | 
[ments |ments | 


| 
| 
| 
{ 
| 
l 
I 
| 
| 
\ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


\ 
| 


|75 


55~- 


55- 


80- 


75- 


5S- 


55- 


55- 


} > 10 | 3-10 | 
inches | inches 
Pet | Pet 
| 
o | 0-10 
| 
| 
0-5 | 0-10 
| 
| 
| 
c-5 | 0-10 
| 
| 
| 
| 
0-5 [ 0-10 
| 
| 
\ 
0-5 | O-10 
| 
| 
| 
| 
| 
| 
2-3 | 0-10 
I 
| 
2-5 | 0-10 
| 
| 
| 
2-5 | 0-10 
1 
I 
| 
| 
1-5 | 0-10 
| 
I 
\ 
0-5 | O-10 
| 
| 
| 
| 
| 
i) | 90 
o | o 
| 


| 
| 
| 
| 
| 
| 
| 
| 
\ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
I 
| 
| 
| 
| 
| 
I 
| 
| 
[= 
| - 
| 


80- 


55- 


Percentage passing 


sieve number-- 


4 10 


100|75-98 

| 

| 
-100|70-98 

\ 

| 

| 
100|50-95 

| 

| 

| 

| 


100|50-95 


100/50-95 


100|75-98 


100/ 70-98 


100|50-95 


| 
100|50-95 

| 

| 

| 


100|50-95 


40 


| 
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[Liquid | Plas- 
| limit | ticity 


<28 


<23 


<23 


<23 


<28 


<23 


index 


NP-7 


NP-6 


NP-7 


NP-9 


NP-7 
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Table 17.--Engineering Index Properties--Continued 


| | | | 
| | | | 
| | | | 


| | |___ Classification ([Frag- |Frag- | Percentage passing | | 
Soil name and |Depth| USDA texture | | {ments |ments | sieve number~- [Liquid | Plas- 
map symbol | | | Unified | AASHTO | > 10 | 3-10 | | | | | Limit | ticity 
inches|inches| 4 lo | 40 200 | index 
| In | | | Pet | Pet | J | | Pet | 
I | | | | | | | | 
AnA, AnB, | | | | | | | | | | 
AnC2------~-- | 0-5 (Silt loam----- [CL, CL-ML |A-4 [| 0 0-9 |95-100]90-100/70-100|65-90 | 21-30 | 4-11 
Anigon | 5-12|Silt loam, |ML, CL, [a-4 | @ 0-9 |95-100]90-100|/70-100|65-100| <30 | NP-11 
| silt. | cL-ML | | | | J | I 
[12-33|Silt loam---~- cu, ML Ja-4, a-6 | 0 0-9 |95-100]90~100|70-100|65-90 | 28-35 | 9-15 
|33-37|Sandy loam, cL, ML, JA-4, A-6,{ 0 0-9 |50-100|45-100|25-95 | 7-75 | <32 | NP-13 
| loan, { SP-SM, SC| A-1, A-2| | | | | | | 
{ gravelly | | | | | ] | | 
| loamy sand. | | | | | | | | ] 
]37-60{Coarse sand, |GP, SP, |A-1, A-2,{ 0 | 0-9 |30-100]25-100}10-70 | 1-12 { --- | NP 
| | extremely | SP-SM, | a-3 | | | [ | | | 
| | gravelly GP-GM | | I | | | | 
| | coarse sand, | | j | | | | 
| | gravelly | | ! | | | | 
| | sand. | | | | | | 
| | | | | | | I | 
ApB, ApC2, | | | | | ( | | | | | 
ApD---------- | 0-8 [Fine sandy SM, SC-SM,|A-2, A-4 ty) [| @ |80-100|[75-100|45-90 [20-55 <25 | NP-6 
Arland | | loam. ML, CL-ML | ! | | | I 
| 8-15|Sandy loam, ML, SM, A-4, A-2 0 | © — |80-100|75-100|45-95 |20-85 | <25 | NP-8 
| [| loam, silt CL-ML, | | | | | I 
| | loam. SC-SM \ | | | { | | 
{15-23|Sandy loam, SC-5M, A-2, A-4 © { 0  |80-100|75-100/45-95 {20-80 | 20-25 | 4-8 
| | fine sandy | cL-ML | | | | | | | | I 
\ { loam, loam. | | | I | | | | | I 
|23-36|Sandy loam, |SC, SC-SM,|A-2, A-4 | © | © [80-98 |75-98 |45-90 |20-85 | 21-28 | 4~9 
| | fine sandy | CL, CL-ML| | | | | | | | | 
| | leam, loam. | | | | | | | | | | 
|36-60|Weathered [oo --- |e ee ee { --- [| --+ | --~ 
| | bedrock. I | | | | | | | | | 
| | | | | 3 | | | | 
AsB, AsC2----~ | 0-8 [Silt loam----- |CL-ML, Ja-4 | © { 0 — [80-100|75-100/55-100|45-100| 20-25 | 4-8 
Arland | | sc-sm | | | | | | | | 
8-15|Sandy loam, [|ML, SM, |A-4, A-2 | 0 | © [80-100{75-100|45-95 |20-85 | <25 | NP-8 
\ | loam, silt | CL-ML, | | | | | | | | | 
| loam. { sc-su | | | | | I | | 
|15-23|Sandy loam, | sc-sm, [a-2, a-4 [| 0 | ©  [80-100|75-100|45-95 |20-80 | 20-25 | 4-8 
| fine sandy | CL-ML | | | | | 
| loam, loam. | | | | | J | | | 
23-36 |Sandy loam, |sc, SC-SM,|A-2, A-4 |] © | © [80-98 |75-98 |45-90 |20-85 | 21-28 | 4-9 
| | fine sandy | CL, CL-ML| | | | | | | | | 
| | loam, loam. | | | | | l | | | | 
|36~60 | Weathered |oo--+ ee ee 
| | bedrock, | l | | | | | J | | 
| | | | | | | ! [ | | | 
Aus=ss5-22sce=. | 0-4 |Silt loam----~ |cL, ML, |A-4, A-6 | @ [| 0-5 [|90-100/85-100|80-100|80-100] <35 | 2-15 
Auburndale | | [| CL-ML | | | | | | | | | 
| 4-18{Silt loam, |ML, CL-ML,|A-4, A-6 | © | 0-5 [90-100|85-100|80-100|80-100| <30 | NP-11 
| | silt. | cL | | | | | | | | | 
[18-46|Silt loam----- [cL {A-6 | 0 | 0-5 490-100|85-100|/80-100]75-100( 25-35 | 10-17 
|46-60|Sandy loam, |SM, ML, [A-4, A-2,| 0 | 0-5 [55-100(50-90 |40-85 [20-80 {| <25 | NP-7 
| gravelly | CL-ML, | a-2 { | | | | | | | 
| sandy loam, [| SC-SM | | | | | 
| | | | 
| | | } 


loam. | | 
| 
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| | |___ Classification |Frag- |Frag- | Percentage passing | | 
Soil name and |Depth| USDA texture | | |ments |ments | sieve number-- |Liquid | Plas- 
map symbol | | | Unified | AAsHTO | > 10 | 3-10 | | | | | limit | ticity 
| inches|inches| 4 10 40 200 index 
| in | | | | Pot | Pet | | | | | Pet | 
| | I | ] | | | I 
Ba------------ | 0-8 {Silt loam---~- |ML, CL, |a-4 [ 0 | 0-2 |95-100]90-200|90-100|85-95 | <26 NP-8 
Barronett | | cL-ML | | | | | | i 
| 8-13|Silt loam, [ML, CL, fa-4 | 0 | 0-2 |95-100|90-100|85-100|85-95 | <26 NP-8 
| silt. j cL-ma | | | | | | | 
[13-36/Silt loam, Jeu |a-6, a~4 | 0 | 0-2 |95-100}50-100|90-100/85-100| 28-35 | 9-15 
| | silty clay = | I | | I | \ 
| loam. | | | | | | 
|36-60|Stratified [cL, CL-ML |A-4 { @ [| 0-2 {95-100]90-100|80-100|70-95 | 21-28 | 4-9 
| silt loam to | | | | | | | 
| | very fine | | | | | | | | 
| | sand. \ | | | | | I | | | 
| | | | | | | I | | | | 
Be----~----~~-- | 0-3 |Peat---------- [Pr Ja-8 [ 0 | 0 | --- J --- | --- a es 
Beseman | 3-31|Sapric 4 [a-8 | o a) ee ee a nn 
| | material. | | { | | | | | \ 
|31-60|Loam, sandy |CL, ML, Ja-2, A-4,| 0-1 | 0-2 |75-100|65-100|40-95 [25-75 | 15-30 | NP~12 
I | loam. | sM, sc | A-6 | \ | | | | | | 
| | | | | | | \ | | | 
BpA---~------~ | 0-7 |Silt Loam----- |CL-ML, CL |a-4 | 0 [ 0-9 [95-100/90-100]70-100|65-90 | 21-30 {| 4-11 
Brill | 7-11]silt loam, {ML, CL-ML, |A-4 | © | 0-9 |95-100|90-100|70-100|65-100| <30 | NP-11 
| | silt. | cL | | | | | | | | | 
|11-19]si2t loam----- [CL-mL, CL |A-4 | o | 0-9 |95-100{90-100]70-100|65-90 | 21-30 | 4-11 
]29-34|silt loam---~- [cu |a-6, A-4 | 0 | 0-9 |95-100|90-100|70-100|65-90 | 28-35 | 9-15 
|34-38|Loam, gravelly|ML, CL, Ja-4, aA-2,| 0 | 0-9 [50-100|45-100]25-95 | 7-75 | <32 | NP-13 
| | sandy leam, | SC, SP-SM| A-1, A-6| | [ | | | | 
| | sand. | | | | \ | | | | 
38-60|Gravelly sand,|SP, SP-SM,|A~2, A-3,| 0 | 0-9 |30-100/25-100|10-70 | 1-12 | --- | NP 
{ coarse sand, | GP, GP-GM| A-1 | | | | | | | 
| very gravelly| I 8 | | | | | I 
| coarse sand. | | | ( | | | | | 
I | | | l \ | | 
CaC2---------- | 0-9 |Silt loam----- |CL-ML, CL,|A-4, A~6 0 |{ O  [95-100|90-100|90-100(85-100}) 18-32 | 3-13 
Campia | | ML | | | | | | 
9-14|Silt loam, Jeu A-4, A-6 6 [| 0 |95-100|90-100|90-100|85-100| 25-32 | 7-13 
|] silty clay | | | | | | | | 
| loam. | | | l | | | | 
14~-19/Silt loam, cL |A-4, A-6 0 | © {95-100]90-100|90-100|85-100| 25-35 } 9-15 
| silty clay I | | | | | | | 
| | loam. | | | | | | | 
{19-34|Silty clay cL A-6, A-4 © | ©  |95-100|90-100|90-100(85-100| 25-40 | 9-20 
| | loam, silt | | | | | \ 
| | loam. | | | | | I | | 
|34-60|Stratified {CL, CL-ML,|A-4, A-6 | 0 on) [95-100 |90-100|85-100[65-100| 18-35 | 3-15 
| | silty clay ML | | | | ] | | | | 
| | loam to fine | | | | | | | | 
| | sand. \ | | i | | | | | 
| | | | \ | | | | | | 
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| 


| Classification 


Soil name and |Depth| USDA texture | 


map symbol 


Capitola 


CkA, CkB, 


Chetek 


c1lD: 
Chetek------- 


| 0-10|Sandy loam--~-|SM, SC-SM 


| 
| 
I 
| 
| 
I 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 


| 0-10|Sandy loam----|SM, SC-SM 


| 
| 
| 
| 
| 
| 
| 
| 
{ 
| 
| 


| 
| 
0-3 [Muck---~------ 
3-7 |Silt loam, 
| 
7-27{Silt loam, 

| loam, sandy 

| loam. 
27-36|Fine sandy 

| loam, sandy 

[ loam, 

| gravelly 

| sandy loam. 
36-60|Fine sandy 
| loam, sandy 
| loan, 
| gravelly 
| loamy sand. 
| 
{ 


10-16|Sandy loam, 
| loam, 
| gravelly 
| sandy loam. 
16-20|Loamy sand, 
| gravelly 
| loamy sand, 
| gravelly 
| sand. 
20-60 |Stratified 
| sand to very 
| gravelly 
| coarse sand. 


10-16|Sandy loam, 

| loam, 

| gravelly 

| sandy loam. 
16-20|Loamy sand, 

| gravelly 

| loamy sand, 

| gravelly 

| sand. 
20-60|Stratified 

| sand to very 

| gravelly 

| coarse sand. 


| Unified | AASHTO 


Pr 
CL, CL-ML 
CL, ML, 
SM, SC 


SM, SC 


SM, SP-SM 


| 
| 
| 
| 
| 
| 
] 
| 
| 
| 


{ | a-2-4 
|ML, CL, 
| 5M, sc 
| | 
l | 


{SM, SP-SM 


SP 


| 
| 
i 
! 
| 
| 
| 
| 


| 


| | A-2-4 
|ML, CL, 
| SM, sc 


| | 


SM, SP-SM 


SP, SP-SM 


|Frag- |Frag- | Percentage passing 
ments |ments | sieve number-- 

> 10 | 3-10 [ | | 1 
inches | inches | 1o | 40 
| Pet | Pet | | | r 

I l | | | 
o | Oo Jr [- | --- | - 
o | 0-15 |80- ~100|75= 100| 60-100|50-9 -90 
| J | | { 

0-5 | 0-15 |80-100|75-100|45-100|20-90 
| | | | ] | 
| | | | | | 
| 0-10 | 0-25 {65-100/55-95 |35-85 |15-50 
| | | | | | 
| | | | | | 
\ J | | { | 
| | | | \ | 
| 0-10 | 0-25 |65-100|55-95 |20-85 | 8-50 
| | | I | J 
| | [ | | | 
| | | | | | 
| | | | | | 
| | } | I { 
| | | | | | 
| © | 0-15 |80-100]75-100|45-70 |25-40 
| | | | | ! 
{ 0-2 [ 0-15 |55-100|50-100|45-95 |25-75 
| | | | | | 
| | | | | | 
} | t I ( I 
{ 0-5 | 0-15 |30-95 |25-95 |25-65 | 5-25 
| | | | | | 
| | | | | ! 
| | | | | | 
| | | | | | 
| 0-5 | 0-15 [30-95 [25-95 [15-50 [| 1-10 
| | I | [ | 
| | \ | | | 
| \ | | | | 
| | | | | t 
| | | | | | 
1 o | 0-15 |80-100}75-100|45-70 |25-40 
| | | | | | 
| 0-2 | 0-15 [55-100/50-100|45-95 |25-75 
| I \ | | | 
| | | | | | 
| J | | | | 
[| 0-5 | 0-15 [30-95 [25-95 |25~-65 | 5-25 
| | | | | | 
| | | | ] 
| | | | | 
| | | I | 
| 0-5 | 0-15 |30-95 |25-95 |15-50 | 1-10 
| | | I { 
| | | | | 
| | | | | 
| | | | ] 


Soil Survey of 


| | 
|Liquid | Plas- 
| limit | ticity 


| index 
| Pet | 
| | 
| --- | NP 
| 23-26 | 6-8 
{ I 
| <28 | NP-9 
| | 
J ! 
| <26 | Np-8 
| | 
| | 
{ { 
| | 
| <21 | NP-4 
| | 
| | 
| | 
| | 
| | 
| | 
| <23) | NP-6 
| | 
{| <31) | NP-13 
| | 
| | 
| | 
| <21 | NP-4 
| 
I 
| 
| | 
--- j NP 
| 
| | 
| | 
{ | 
| 
| <23) | NP-6 
J | 
| <31 | NP-13 
| | 
| | 
| | 
| <21 | NP-4 
| | 
| | 
| | 
| | 
| --- | NP 
I | 
| | 
| | 
| I 
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| | | _ Classification |Frag~ |Frag- | Percentage passing | | 
Soil name and |Depth| USDA texture | | [ments |ments | sieve number-- [Liquid | Plas- 
map symbol | | | Unified | AASHTO [| > 10 | 3-10 | | | | | limit | ticity 
| | {inches|inches| 4 | 40 200 index 
| In | | | | Pet | Pet | | | | [ Pet | 
| | | | | | | | | | ] | 
cl: | | | | | | | | | | | | 
Rosholt------ | 0-8 |Loam---------- |Sc-sM, Ja-4 [ © | 0-3 |80-100|75-100|55-100|45-90 | <25 | NP-7 
| \ | cu-Mn, =| \ | \ | t | | l 
| l a | | | | | | | | | 
| 8-11|Fine sandy |sM, ML, JA-2, A-4,] 0-1 | 0-3 |55-100|50-100|20-100| 7-90 | <23 | NP-6 
| | loam, | sc-sM, | A-1 | | | | | | | | 
| | gravelly | cL | | | | | | | | | 
| | loamy sand, | | [ | | | | | | | 
| | silt loam. = | | | | | | | | | | 
|11-32|Fine sandy {sc, 8M, |A-2, A-4,| 0-1 | 0-3 |55-100/50-100(30-95 [15-80 | <26 | NP-8 
| | loam, sandy | CL, ML | aA-1 | | | | | | | | 
| [ loam, | I | | l | | | | | 
{ | gravelly | | | I | | | | | ] 
l | loam. | | | | | | | | | | 
[32-36|Gravelly loamy|SM, GM, |A-1, A-2,| 0-5 | 0-25 |30-100|/25-100|15-75 | 8-35 | <23 | NP-6 
| | sand, | SP-sM, | A-3 | | | | | | | | 
t | extremely | GP-cm | | { \ { | | | { 
| | gravelly | | | | | l | J | | 
| | coarse sand, | | | | | | | I | | 
| | sand. | | | | | | | | | | 
|36-60|Stratified |Gp, SP, |A-1, A-2,] 0-5 | 0-25 |30-100/25-100| 7-70 | 1-25 | --- | NP 
| | extremely | sm, cm | a-3 | | | | | | | | 
| | gravelly sand/[ | | | | | | | | | 
| to coarse =| | | | | | | | | | 
| | sand. | | | I | | | | | | 
| | | | | | | | | | | | 
Cm-----~------ | 0-9 [Silt loam----~ [CL-ML, CL,|A-4, A-6 [| 0 | 0-2 {[95-100|/95-100|90-100|85-100] 20-35 | 3-15 
Comstock | | | ML | | | | | | | | | 
| 9-12|Si1lt Loam----- |Cu-ML, CL, |A~4 | © | 0-2  |95-200|95-100/90-100|85-100| 20-30 | 3-10 
| | | ML | | | | | | | | | 
|12-26|Silt loam, [cL ja-4, A-6 | 0 | 0-2 [95-100] 95-100]90-100|85-100| 25-35 | 8-15 
i | silty clay | | | | | | | | | | 
| | loam. | | | | | | | I I I 
\26-40|Silt loam, {cL Ja-6, a-4 | QO | 0-2 [95-100/95-100|90-100|70-100| 25-40 | 9-20 
| | silty clay | { | | ! | | | | | 
I | loam. | | | | | | | | | | 
[40-60 |Stratified Jou, ML, Ja-4 { © | 0-2 |95~100|/95-100|85-100/65-95 | 20-30 | 3-10 
| | silt to fine | CL-ML | | | | i | l | | 
| | sand, | | | | | | | | | | 
| | | | | | | | | | | 
Cst, Cabs | | { \ | \ { \ \ | 
Cress-----~-- 0-3 |Sandy loam--~-|SM, SC, Ja~4, | 0 | 0-5 |85-100]80-100|50-90 |25-55 | <28 | NP-9 
| | | ML, cL | a-2-4 | | | | | | | 
3-15|Sandy loam, [sm, sc, [a-4, | 06 | 0-5 |75~100[70-100|/40-90 | 20-55 <28 | NP-9 
| fine sandy | ML, CL | a-2-4 = | | | | | | | l 
| loam. | | { | | | | | | 
15-36|Loamy sand, [sM, sP, _|A-1-a, | oO | 0-5 |35-75 [30-75 | 9-55 | 1-25 <20 | NP 
| coarse sand, | SP-SM, GP} A-3 | | | | | | 
| | gravelly | | | I | | | | 
| | sand. | | | i | | | | 
36-60|Gravelly sand,|SM, SP, |A-l-a J 0-1 | 0-5 [35-75 |30-75 | 9-30 | 1-20 | <20 |[ NP 
| | sand, very | SP-SM, GP| | | | | | | | 
| | gravelly | | | | | | | I | | 
| | coarse sand. | | | | | | | | | 
| ) | | | \ \ \ \ | \ 
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{ | |___ Classification |Fraq- |Frag- | Percentage passing | | 
Soil name and |Depth| USDA texture | | [ments |ments | sieve number-- {Liquid | Plas- 
map symbol = | | [| Unified | aaswTo | > io { 3-10 | { | | | limit | ticity 
{ inches | inches 4 10 40 200 index 
| In | | | | Pet [| Pct | | | l | Pet | 
| | | | | | | | | | | | 
CsC, CeD: | | | | | | | | | | | 
Mahtomedi----| |Loamy sand----|SM, SC-SM |A-2, A-1 | © 0-2 [95-100{75-90 [40-85 ]15-30 | 15-20 | NP-4 
| 4-26|Sand, coarse |SP-SM, SM |A-2, A-3,| 0 0-10 {70-95 |50-90 {30-75 { 5-15 | 15-20 | NP 
| | sand, | | A-1 | | | | | | | | 
| | gravelly | | | | | | | | | | 
| | sand. | | | | | | | | | { 
{26-60|Sand, coarse |SP, SM, jA-2, A-3,{ © {| G-10 (55-95 [50-90 |30-70 | 2-15 | 15-20 | NP 
| | sand, | sP-sM =| Ad | | | | | | | | 
| | gravelly | | | | | | | | | | 
| | sand. | | | | | I | | | | 
| | | | | | | | | | | | 
CuA, CuB------ | 0-8 |Silt loam----- |CL-ML, CL, |A-4 | o | 0-2 |98-100|97-100|85-100}80-100| 18-30 | 3-11 
Crystal Lake | | | ML | | | | | ! | I { 
| 8-12[Silt loam, |cL, ML, [a-4 | o [| 0-2 |98-100|97-100|90-100|85-100| 18-30 | 3-11 
I { silt. | CL-ML | | | | | | | | | 
|12-20|Silt loam, [cu Ja-4, A-6 | O | O-2 |98-100|/97-100|90-100/85-100| 25-36 | 7-16 
| | silty clay | | | ] | | I | | | 
| | loam. | | | | | | | | | | 
|20-34|Silt loam, cu Ja-6, A-4 | 0 | 0-2 [98-100[97-100|90-100|/85-100[ 28-40 | 9-198 
| | silty clay | | | l | J ! | { 
| | loam. J t | [ | | | | | 
[34-60[Stratified |cu, CL-ML, |A-4 | 0 | 0-2 |98-100|97-100|75-100|60-90 | 18-30 3-11 
| | silt loam to { ML | | | | | | | | 
| | fine sand. = | | ] | | | | | | | 
) | | | | | | | | | | 
DoB, Doc2, | | | | | | | | | | | 
DoD2--------- | 0-8 [Silt loam----- |cL, CL-ML ja-4 | o [| 0 Jj 100 |95-100]80-100(75-100/ 20-30 4-9 
Dobie | 8-16|Silt loam---~-|CL {a-4, a-6 [ 0 | 0 |95~100|90-100/80-100|75-100| 25-35 | 7-15 
{16-26|Silt loam----- |cu |a-6 | © | ©  |95~100|90-100|80-100/75-100| 28-36 | 9-15 
|26-37|Loam, very |sM, sc, [a-4, | o | ©  |75-100|70-100/40-95 |20-75 | <30 NP-~9 
| | fine sandy | ML, CL | A-2-4, | | I | | | | | 
| | loam, | { A-1-b | | | | | | | | 
| | channery | | | | | | | | | J 
| | sandy loam. | | | j | | | { | | 
| 37-60 |Weathered [0 --- | re es 
| | bedrock. | | | | | | | | | | 
| | | | | | | | | I | I 
Drp--=--~—--- | 0-9 [Silt loam-~~-- {cu, CL-ML JA-¢, a-6 {| 0 | © | 100 | 100 | 100 |90-100| 20-30 | 4-13 
Doritty { 9-12[Silt loam~---- jen, CL-ML jA-4 | o | 0 | 100 | 100 | 100 [90-100] 20-30 | 4-11 
|22-18|Silt loam----- [cL Ja-4, A-6 | 0 | o | 100 | 100 | 100 |90-100| 25-35 | 7-15 
[18-38|Si1t loam----- jcu |A-4, A-6 | 0 | o | 100 [{ 100 [| 100 {|90-100| 25-35 | 9-16 
[38-60|Si1t loam----- {CL, CL-ML |A-4, A-6 | 0 | 0 [| 100 | 100 | 100 |90-100| 20-35 | 4-15 
| | | | | | | | | | | | 
Fm-------~---- | 0-8 [Silt loam----- |ML, CL, |a-4, A-6 | 0 | 0-15 |80-100]75-100]55-100/45-85 | 20-35 | 3-15 
Fordum | | | sm, sc] | | | | | | | | 
{| 8-27[Silt loam, |sM, sc, Ja-2, A~4,| © | 0-15 [30-100|25-100[20-100|10-90 | <30 | 3-10 
| | sandy loam, | ML, CL = | A-1 | | | | | | ] ! 
| | gravelly | | | ! | | | | | | 
| | loam. | | | | | | | | ! | 
|27~60|Sand, very |SP, SM, jA-3, A-2,| © | 0-15 |30-100|25-100| 7-95 | 1-50 | --- | NP 
| | gravelly | cP, sm | A-1 | | | | | l { | 
| | loamy fine = | t I | | | | | | | 
| | sand. | | | | | | | | | | 
| | | | | | | | | | J | 
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| loamy sand, 
| fine sandy 


|Frag- |Frag- | 


|ments [ments | 


| | |__ Classification 
Soil name and |Depth| USDA texture | | 
map symbol | t | Unified | AASHTO 
I | | 
| In| | | 
| | | | 
FnB, Fnc2----- | 0-7 |Silt loam----- |ML, CL, Ja-4 
Freeon | | | CL-ML | 
| 7-19[Silt loam, |ML, CL, |a-4 
| | silt. | cL-ML | 
|19-39|Sandy loam, {ML, CL, |A-4, A-1, 
| | loamy sand, | SP-SM, SC| A-2, A-3] 
| | gravelly | | 
| | loam. | | 
[39-85|Sandy loam, |SM, ML, |A-4, A-2, 
| | gravelly | cL-mL, [| A-1 
| | loam, fine | SC-SM { 
| | sandy loan. | { 
|85-99|Sandy loam, [SM, ML, |A-4, A-2, 
| | loam, | CL-ML, | aA-1 
| | gravelly | Sc-smM | 
| | sandy loam. | 
| | | | 
Fra----------- | 0-9 |Loamy sand----|SM, SP-SM |A-1, A-2 
Friendship | 9-16|Sand, loamy |SP-SM, SM,[A-1, A~2, 
| sand, coarse | SP | a-3 
| sand. | | 
|16-27|Sand, coarse |SP-SM, SM,|A-1, A-3, 
| | sand. | SP | A-2 
|27-60 Sand, coarse |SP-SM, SM,|A-1, A-3, 
| | sand. | sP | A-2 
| | | | 
Gr------~----- { 0-12|Peat--~------- [Pr Ja-3 
Greenwood ]12-60|(Mucky peat----|pT JA-8 
| | | 
HaB, HaC------ | 0-4 [Sandy loam---~|SM, SC-SM |A-2-4, 
Haugen | | | a-4, A-1 
| 4-23|Sandy loam, |ML, CL-ML,|A-4, A-2,| 
| fine sandy | SM, SC-SM| A-1 
| | 10am, | l 
| | gravelly | 
| | loam. | 
]23~35|Sandy loam, [ML, CL-ML,|A-4, A-2, | 
| | gravelly fine| SM, SC-SM| A-1 
| | sandy loam, 
| | loan. | 
|35-79|Sandy loam, SM, SC, |A-4, A-2, 
| | gravelly SP-SM, | A-1, A-3 
| | sandy loam, | GP-GM | 
| | gravelly | 
| | loamy sand. | 
|79-88[Sandy loam, |SM, SC, |a-4, A-2, 
| | gravelly SC-SM | A-1 
| 
| 
| 
| 


| 
| 
| loam, | 
| 


Percentage passing 


sieve number-- 


4 


| > 10 | 3-10 
| inches | inches 
| Pet | Pet 
| 
o | 0-5 
| 
0-5 | 0-5 
| 
0-5 | 0-5 
| 
| 
O-5 0-15 
0-5 0-15 
! 
| 
| 
0 (9) 
i} o 
0 0 
| 
te) |} 0 
| 
| 
0 | o 
fe) | 0 
| 
ie) | 0-15 
| 
0-1 | 0-15 
I 
| 
I 
I 
0-2 | 0-15 
| 
| 
| 
0-2 | 0-15 
| 
| 
| 
| 
0-2 | 0-15 
| 
\ 
| 
| 
| 


| 
1o | 40 

| 

| 


75-100|75~100| 40-75 
75-100 |75-100| 40-75 


75-100 |75-100| 40-70 


75-100 |75-100| 40-70 


80-100|75-100| 45-80 


55-100|50-95 |30-95 


50-95 |30-95 


50-95 {20-75 


50-95 |20-70 


| 200 


Liquid | Plas- 


Pct 


<30 


<25 


<25 


<25 


<25 


<25 


<28 


<28 


index 


NP 
NP 


NP-7 
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| limit | ticity 
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Table 17.--Engineering Index Properties--Continued 


Soil Survey of 


| | | Classification |Prag- |Frag- | Percentage passing | } 
Soil name and |Depth| USDA texture | | |ments |ments | sieve number-- [Liquid | Plas- 
map symbol | | | Unified | AASHTO | > 10 { 3-10 | | | | | limit | ticity 
| | | | Jinches|inches] 4 | 10 40 [| 200 | | index 
[In | | | | Pct | Pet | | | | Pet | 
| | | | | I | | | | 
HgC1 | | | | | | | | | | 
Haugen------- | 0-4 |Sandy loam---~-|SM, SC-SM |A-2-4, | 2-3 | 0-15 |80-100{75-100|45-80 [20-50 | <25 | NP-7 
| | | | a-4, a-1| | | | | | 
| 4-23]Sandy loam, |ML, CL-ML,|A-4, A-2,| 2-5 {| 0-15 |55-100}50-95 |30-95 [15-75 | <25 | NP-7 
| | fine sandy | SM, SC-SM| A-1 | | | [ | | 
| | loam, | | | | | | | | 
| gravelly | | | | | I | | 
| loan. | | | I | | | | 
[23-35 |Sandy loam, |ML, CL-ML, /A-4, A-2,| 2-5 0-15 |55-100]50-95 |30-95 [15-75 | <25 | RP-7 
| gravelly fine] SM, SC-SM| A-1 | | | | | | 
| sandy loam, | I | | | | | | 
| loam. | | | | | | | I 
|35-79|Sandy loam, [SM, SC, |a-4, A-2,[ 1-5 0-15 |55-100]50-95 {20-75 | 7-40 | <28 | NP-9 
| gravelly | SP-SM, [| A-1, A-3] | | | | | 
| sandy loam, | GP-GM | | \ | { | | | 
| gravelly | | | | | | | | | 
| loamy sand. | | | | l | | | | 
|79-88|Sandy loam, |sm, sc, |A-4, A-2,| 0-5 0-15 |55-100|50-95 |20-70 | 7-40 | <28 [| NP-9 
| gravelly | sc-sM | A-1 | | { { | | 
| loamy sand, | | { | | | | 
| fine sandy | | | | | | | 
{ loam. | | | [ | | | 
I | | | | | I | 
Greenwood----| 0-12|Peat~--------- jer JA- | 9 0 | - | --- a ns ee 
|12-60|Mucky peat----|Pr [A- [| 0 o |[- { --- rn oo re 
| | | | | | | | 
HvG2, HvD----~- | 0-8 |Fine sandy |SM, SC-SM,|A-2, A-4 | 0 0-2 |85-100|80-100|70~-85 |30-55 <25 | NP-7 
Hayriver | loan. | CL-ML, ML| | | | | | 
| 8-13|Fine sandy |SM, SC-SM,|A-2, aA-4 | 0 0-2 |85~100/80-100/50-90 | 25-60 <25 | NP-6 
| loam, sandy | CL-ML, ML| | | | { i | 
| loam, loam. | | | { | | | 
[13-30[Fine sandy [S5M, sc, {A-2, a-4 | 0 0-2 [80-100|75-100|50-90 | 25-70 <25 | NP-9 
| loam, sandy | CL, ML | | | | | | | | 
| loan, loam. | | | | | | | | | 
[30-60 |weathered | --- | a | --- --- [- | --- --- | --- ne 
| bedrock. | | | | ! | | | 
| | | | | | | | | | 
HyB--- | 0-8 |Loam---------- |ML, CL-ML |A-4 a) 0-2 {85-100/80~-100|70~95 [50-75 <25 | NP-7 
Hayriver | 8-13|Fine sandy |SM, SC-SM,|A-2, A-4 | 0 0-2 |85-100/80-100|50-90 | 25-60 <25 | NP-6 
t loam, sandy | CL-ML, ML | | | | | | | | 
| loam, loam. | | | | | | ] | | 
[13-30|Fine sandy |SM, sc, {A-2, A-4 o =| 0-2 |80-100{75-100|50-90 |25-70 <25 =| NP-9 
| | loam, sandy | CL, ML | | | | | | 
| | leam, loam. | | | | | | 
| 30-60|Weathered [0 --- ee J -e- J we [ --- wee Joc 
| | bedrock. | | | | | | | 
| | | | ) I | | 
H2F1 | | | ] i | I | | 
Hayriver----- | 0-8 |Fine sandy SM, SC-SM,|A-2, A-4 0 | o-2 |85-100/80-100|70-85 |30-55 | <25 | NP-7 
| | loam. CL-ML, ML| \ | | | | | I 
| 8-13|Fine sandy |SM, SC-SM,|A-2, A-4 oO | 0-2 |85-100|80-100/50-90 {25-60 | <25 | NP-6 
| | loam, sandy | CL-ML, ML| | | | I | J ! 
| | loam, loam. | | | ! | | | 
|13-30|Fine sandy SM, SC, |A-2, A-4 Oo | 0-2 |[80-100|75-100|50-90 |25-70 | <25 | NP-9 
| | loam, sandy | cL, ML | | | I | I | | 
| [ loam, loam. | | | | | | | | | 
|30-60|Weathered --- J} --+ --- | --- [| - J --- [wee | wee Jee tee 
| | bedrock. | | | | | | | l | 
| | | | | | | [ | | | 
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Table 17.--Engineering Index Properties--Continued 


| | [___ Classification |Frag- |Frag- | Percentage passing | | 
Soil name and |Depth| USDA texture | i |ments |ments | sieve number-- [Liquid | Plas- 
map symbol | | | Unified | AASHTO | > 10 | 3-10 | | | | | limit | ticity 
: | inches | inches | 1o 40 200 |_ index 
| In | | | | Pet [ Pet | | | | | Pet | 
| | | | | | | | \ | I 
HzF: | | | | | | | | | | | \ 
Twinmound---~| 0-4 [Sand~~-------- |SM, SP-SM |A-2, A-3,]| © | @ [|80-100|75-100|20-70 | 5-25 | --- NP 
} \ | | A-1 | | | | | | I 
| 4-28|Fine sand, |sM, sP |A-2, A-3,] © | 0-5 |[55-100]/50-100|15-85 | 2-35 | --- NP 
| | channery | | A-1 | | { | | | I 
| | sand. | | | | | | | \ l 
28-42 [Weathered | --- | --- | --- -[ --- | - J} --- | [J --- [oo --- | --- 
| bedrock. I | | | | I | | | 
| 42-46 |Unweathered | --- | -- J --- [ --- | - | --- | J --- | --- | --- 
| bedrock. | | | | | | 1 | | 
I | | | | \ \ l | 
MaB----------- 0-8 |Silt loam----- |cL, CL-ML,|A-4 {| o | 0-9 |90-100/85-100/70-100|60-100{ <28 | NP-9 
Magnor I | ML | | | | | l | | 
8-18|Silt loam, |CL, CL-ML, |A-4 | 0-3 | 0-9 {90-100]85-100|70-100/60-95 | <28 | NP-9 
| silt. | ML | | I | | I | | 
18~24]Silt loam, |CL, CL-ML, ]A-4 | 0-5 | 0-9 [90-100|85-100|70-100|60-85 | <28 | NP-9 
| | silt. | ML | | I | \ | | | 
24-50|Gravelly sandy|ML, CL, Ja-4, | 0-5 | 0-15 [55-100[50-95 |40-90 [20-70 | 15-28 | NP-9 
j | loam, fine | SM, sc | a-2-4, | | | | | | | 
| sandy loam, | | A-1-b | | | | | | | | 
| | loam. | | | | | | | | l | 
50-60|Sandy loam, |ML, CL-ML, |A-4, } 0-5 | 0-15 [55-100]50-90 |40-85 [20-70 | <25 | NP-7 
| | loam, | SM, SC-SM| A-2-4, | | | | | | | | 
| | gravelly fine| | A-1-b | | | | | | | \ 
| sandy loam. | | | | i | | | | 
| | | | | | I | | | 
Me-~---------- 0-44 |Muck----------|PT ja-8 |} o [| 0 |[--- | - [ --- --- | --- | --- 
Markey 44-60|Sand, fine |sP, SM, Ja-2, A-3,| 0 | 0 |95- 100] 60- 100|30-75 | 0-30 [| --- | NP 
| sand, | SP-sM | A-1 | | [ I 1 [ | 
| gravelly | | | | | | | | 1 
] loamy sand. | | | | | | | | | 
! I | | | | | | | | 
Mh--~-------~~ 0-5 |Loamy sand----|SM Ja-2, A-l | 0 | ©  [90-100|75-100}]40-90 [15-30 | ~-- | NP 
Meehan 5-28|Sand, loamy |SM, SP-SM,[A-1, A-2,| 0 | 0 |90-100|75-100]40-90 | 3-30 | --- | NP 
| sand, loamy | sP | aA-3 | | | | | | | 
| coarse sand. | | | | | | | | | 
28-60/Sand, coarse |SP, SP-SM |A-1, A-3,| 0 | 9 |90-100[75-100|40-90 | 0-5 | --- | NP 
| sand. \ | A-2 | | | I | i | 
I | | \ | | | | | | 
MnA, MnB, MnC, | | | | | \ \ | | 
MnD~-------~- 0-12|Loamy sand----|SM, SP-SM |A-2 | o | 0 | 100 [85-100)60-80 [10-30 | --- | NP 
Menahga 12-32|Coarse sand, |SP, SP-SM |A-3, A-2,| 0 | © | 100 |80-100]30-75 | 0-10 | --- | NP 
| sand, loamy | A-1 | | | | | | | 
| coarse sand. | | | | | | | j 
32-60|Coarse sand, |SP, SP-SM |A-3, A-2,] 0 {| © | 100 |80-100|30-75 | 0-10 | --- | NP 
| sand. | A-1 | | | | \ | | 
i | | | | | | | | | | 
Mo~~-------+-- | 0-4 |Fine sandy |sc, sc-sm, |A-4, |} o | © [| 100 | 100 |60-95 |30-65 | 21-26 | 4-8 
Moppet { loam. | CL, CL-ML| aA-2-4 | | | | | | | | 
| 4-10|Fine sandy |ML, 5M, aA-4 | 0 [ o | 100 | 100 [75-100|40-85 | 18-28 | 3-9 
{| loam, loam, | SC, CL | | | | | | | | | 
| silt loam. = | | | | | | ] \ I | 
|10-39|Fine sandy |ML, SM, A-4 |} o [| © | 100 | 100 {75-100|40-85 | 18-28 | 3-3 
| loam, loam, | SC, CL | | | | | | | | | 
| silt loam. | | | | | | | | | | 
39-60|Gravelly sand,|SM, SP-SM,|A-1-b, | 0 | 0-5 [|55-100|50-100]15-95 | 2-50 | 15-21 | NP-4 
| fine sand, | sP | A-2-4, | | | | | | { | 
| leamy fine | | A-4@ | | | | | | | | 
| sand. | | | | | | | | | | 
| | | | | | | | | | | 
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fable 17.--~Engineering Index Properties--Continued 


| | loamy sand. | GM, GP | A-2 


| J | | 


| | Classification [Frag- |Frag- | Percentage passing | | 
Soil name and |Depth| USDA texture | | [ments |ments | sieve number-- |Liquid | Plas- 
map symbol | [ Unified | AASHTO | > 10 | 3-10 | | | | limit | ticity 
a dts inches] 4 | 10 | 40 | 200, | index 
In | | i | Pet | Pet | J | Pct | 
I I | | | | | | | 
NeB, NeC------ 0-3 |Sandy loam----|SM, SC-SM,|A-2, A-4 | 0 0-15 |80-100|75-100/40-85 | 20-55 <25 | NP-7 
Newood | [| ML, CL-ML| | | | | | | 
| 3-11|Gravelly sandy|SM, SC-SM,|A-2, A-4,| 0-1 0-15 |70-100|65-100|40-90 |20~75 <25 | NP-7 
| loam, | ML, CL-ML| A-1-b t | | | | | | 
| gravelly | | } { I | [ | 
[ loam, sandy | | { | | | | | 
| loam. | | { | | | | | | 
{11-40[Gravelly sandy|SM, SC-SM,|A-2, A-4,| 0-1 0-15 |60-100[55-95 |35-80 ]12-45 | <25 | NP-7 
| loam, sandy | GM, GM-Gc] A-1-b | { | | | | 
| loam, | | | | | | | ] 
| gravelly | | I { | | | | 
| | loamy sand. | | | | | | I | 
|40-64|Gravelly sandy|5M, SC, |A-2, A-4,| 0-1 | 0-15 |60-100[55-95 |45-80 |20-45 <30 =| NP-10 
| | loam, sandy | SC-SM, GM| A-1-b | | | | | | | 
| | loam, fine | | | | | | | | | | 
| | sandy loam. | | | | | | | | I 
|64-80|Sandy loam, [SM, SC-SM,|A-2, A-4,[ 0-1 0-15 |60-100|55-95 |45~80 [20-45 <25 | NP-7 
| | gravelly | GM, GM-Gc| A-1-b = | | | | | | | | 
| | sandy loam, | | | | | | | | | | 
| | fine sandy = | | | | | | | I | | 
| | loam. | | | | | | | | | | 
| | | | | J | | { | I | 
NoD----------- | 0-4 [Sandy loam----(SM, SC-SM |A-2-4, | oO | 0-15 {75-100|70-95 |40-75 [20-45 | <25 | NP-7 
Newot | l | A-4, | | | | | | | 
i | | A-1-b | | | | | | 
| 4-21|Gravelly sandy|5M, SC-SM, |A-2-4, | 0-1 | 0-15 |75-100|70-95 [40-90 |20-75 | <25 | NP-7 
| | loam, | ML, CL-ML| A-4, | | | | | | 
| | gravelly | A-1-b | | i | | I | 
I | loam, sandy | | | | I | I | 
| loam. | | | | | | | | 
|21-41|Gravelly sandy|SM, SC-SM |A-2-4, 0-1 [ 0-15 |60-100/55-95 |35-80 [12-45 | <2S5 | NP-7 
| loam, loam, A-4, | | | | | | 
| gravelly A~1-b | { | | | H 
| loamy sand. { | | | | | 
|41-62|Gravelly sandy|SM, SC, A-2-4, 0-1 | 0-15 |60-100|/55-95 |45-80 [20-45 | <30 | NP-9 
| loam, sandy SC-SM { a-4, | | | | | | 
| loam, fine A-1-b | | | | | | 
| | sandy loam. | | | | | | 
[62-80|Sandy loam, SM, SC-SM, |A-2-4, 0-1 | 0-15 }60-100|/55-95 |45-80 |20-45 | <30 | NP-9 
| | gravelly =| GM A-4, | | | | | | | 
| | sandy loam, A-1-b | | | | | | | 
| | fine sandy | | | | | | | | 
| | loam. | | | | | | | | 
| | | | | | | | | | 
Ns-----------= | 0-8 |Loamy sand---~-|SM, SP-SM |A-2, A-1 | 0 |} o |80-100/75-100/40-85 (12-35 | <23 | NP-6 
Newson | 8-28[Loamy sand, [SM, SP-SM,|A-2, A-3,| 0 | © [80-100[75-100[45-75 | 3-30 [| --- NP 
| | sand, | sP | A-l | | | | I | I 
|28-60|Sand, loamy |SM, SP-SM,|A-2, A-3,| © | 0 {80-100|75-100|45-75 | 3-30 | --- NP 
| | sand. | sP | A-l | | | | | | | 
| | l | | | | | | | | 
0e------------ | 0-8 |Sandy loam----|sM, SC,  |A-2, A-4,| © [| Q=9 [80~-100/75-100[45-90 [20-50 | 18-26 3-8 
Oesterle | | | sc-su | a-1 | | | | | | | | 
| 8-11|Sandy loam, [ML, CL, Ja-2, A-4,{ © | 4-9 |[75-100]70-100]40-95 |20-75 | 18~26 3-8 
| | loam. | sM, sc | Al | | | | | | | | 
)11-25|Sandy loam, |smM, sc, {a-2, A-1,| 0 | 0-9. |5S-100|50-100|25-95 |15-60 | <28 | NP-9 
| | gravelly | cL, ML | a-4 | | | | | | | 
| | loam. | { [ | | | | | | 
| 0-9 |30-100|25-100| 7-75 | 1-35 | --~ | NP 
| | | | 
| | | | 


| 

| 
|25-60|Gravelly sand,|SM, SP, {a-1, A-3,| 0 

| 

| 
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| | |___ Classification _|Frag- |Frag- | Percentage passing | | 
Soil name and |Depth| USDA texture | | [ments |ments | sieve number-- {Liquid | Plas- 
map symbol | | | Unified | AASHTO | > 10 | 3-10 | | | | | limit | ticity 
|inches|inches[ 4 | 10 40 200 | index 
| In | | | | Pct | Pet | | | | | Pct | 
| | | | | | | | | | | 
OsC2, OsD----- | 0-9 [Silt loam----- |cL, CL-ML [A-4 a) | 0-9 |90-100|85-100/80-100|75-100| 21-28 | 4-9 
Otterholt | 9-26]S8ilt loam, {cL ja-4, a-6 | 0 0-9 |90-100|85-100|80-100/75-100| 28-35 | 9-15 
| | silt. | | | | | | | | | 
|26-41|Silt loam-~~-- [eu Ja-4, a-6 | © | 0-9 [90-100|85-100|80-100|75-100] 28-35 | 9-15 
|41-45[Loam, gravelly|CL, CL-ML, |A-4, | 0-2 0-9 |55-90 [50-90 [30-85 |15-70 | 21-30 | 4-11 
| | sandy loam. | SC, SC-SM| A-2-4, | | | | | | | 
| | | | a-L J | | | | | | 
|45-60|Sandy loan, |cL, CL-ML, |A-4, { 0-2 0-9 |55-90 {50-90 |25-80 |10-70 | 21-30 | 4-11 
| ] gravelly ] sc, sp-sc] A-2-4, | { | | | l | 
| | loam, loamy | | a-2 | | | | | | | 
| | sand. | | | | | | | | | I 
| | | | | | | | | | | 
Pc. | | | | | | | | | | I 
pits | | | | | | | | | | | 
| | | | | | | | | | | 
PdB, PdC, PdD-| 0-9 |Loamy sand--~--|SM, SC~-SM,|A-2-4, a) { 0 {g0-100(75-100|30-80 [10-35 <25 | NP-7 
Plainbo | | | SP-sM | A-1-b | | | { | | | 
9-35|Sand, loamy |SP-SM, SM |A-3, | o [| © — |80-100[75-100}20-80 | 5-35 <21 | NP-4 
| | sand, | | a-i-b, | | | | | | | 
| | J a-2-4 | | | | I | | 
|35-60|Weathered | --- es ee ed ey ee nd 
| bedrock. | I | | | | | | I 
I | | | \ \ \ \ \ I 
Px------------ 0-9 |Silt loam----- |CL, CL-ML |A-4 | © | 0-4 |[95-100/90-100|80-100|70-95 | 20-30 | 5-10 
Poskin 9-12]Silt loam----- [CL-ML Ja-4 | © | 0-@ |95-100|[90-100|/80-100|70-95 | 20-25 | 4-7 
|12-19|Silt loam----- Jeu Ja~4, A-6 | © | 0-4 |95~100]90-100|80-100|70-95 | 25-35 | 7-15 
{19-36|Silt loam----- cu |A-6, A-4 | 0 | 0-4 |95-100]90-100/80-100|70-95 | 25-35 | 9-15 
36-39|Sandy loam, |SM, SC-SM,|A-2, A-4,| © | 0-10 |50-100/45-100|30-100|10-90 <25 | NP-7 
| loam, | ML, CL-ML| A-1 | | | | | | 
| gravelly | | | } | \ \ | 
| sandy loam. | I | | | | | | 
39-60|Gravelly sand,|SP, SP-SM,|A-1, A-2,| 0 | 0-10 |30-100|25-100|/10-90 | 1-15 --- | NP 
| coarse sand, | GP, GP-GM| A-3 | | | | | | 
| sand and | | | | | | 1 | | 
| gravel. | | ] | | | | | | 
\ \ | | | | | | | I | | 
QuA-~------~~~ | 0-13|Silt loam----- |CL-ML, CL |A-4 | o | 0 100 | 100 |90-100|70-95 { 20-27 | 4-9 
Quarderer [13-22]Silt loam-----|CL-ML, CL [A-4 | o [0 100 | 100 |[90-100|80-95 | 20-27 | 4-9 
|22-29|Silt loam-----|CL-ML, CL |A-4 |} o |[ 0 100 | 100 |90-100|80-95 | 20-27 | 4-9 
[29-55|Silt loam-----|CL-ML, CL |A-4 | o | 0 90-100([85-100/75-100|60-95 | 20-30 | 4-11 
|55-72|Silt loam----- |CL-ML, CL |A-4 [ 9 | 0  {90-100|85-100|75-100|60-95 | 20-26 | 4-8 
| | I | | | | | | | 
Rb------------ | 0-8 |Silt loam----- |cL, CL-ML [A-4, A-6 | © | 0-9 [95-100|90-100|50-100/85-100| 20-30 | 4-11 
Rib | 8-32]silt loam, |cL |a-6 | © | 0-9 |95-100]90-100]90-100|85-100| 30-40 | 10-20 
| | silty clay | | | | | | | | | 
| | loam. | | | | | | | | | 
|32-36|Loam, sandy |CL, ML, [a-2, A-4,| 0 | 0-9 [55-100/45-100|35-90 |20-75 | 17-40 | 1-20 
| | loam, very | SC, SM | A-6, A-1| | | | | | | 
| | gravelly —| | | | | | | | | 
| | sandy loam. | | | | | | | | | 
|36-60[Stratified |SP, SP-SM,|A-2, A-3,| 0-1 | 0-9 [45-95 |40-95 |25-55 | 2-10 | --- | NP 
| | very gravelly| GP, GP-cM| A~1 | | | | | | | 
| | coarse sand | | | I | | | | | 
| | to loamy | | | | | | | | | 
| | sand. | | | | | | | | | 
| | | | | I | | | | I 
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Table 17.--Engineering Index Properties--Continued 


| sandy loam, | | 
| loam, | { 
| | 


| ! |__ Classification _[Frag- |Frag- | Percentage passing | | 
Soil name and |Depth| USDA texture | | |ments |ments | sieve number-- {Liquid | Plas- 
map symbol | | | Unified | AASHTO [| > 10 | 3-10 | | | | | limit | ticity 
{ | inches|inches| 4 | 10 40 | 200 |_index 
J in | | | | Pet | Pet | | | | | Pet | 
| | \ | | | | } I ( | 
RhC, RhE--~--~- | 0-3 |Cobbly silt |CL, CL-ML, |Aa-4 { 2-3 [25-40 |80-100|75-100|70-95 [50-95 | <28 | NP-9 
Ribhill { | loan | Mu | | | | | { | | 
| 3-17|Cobbly silt {CL, ML, |a-4 | 0-5 [15-40 |80-100|75-100/65-95 [45-85 | <28 | NP-9 
| | loam, silt | sc, sm | | | | | | 
| | loam | | | i | | | 
}17-38|Cobbly silt |SC, ML, [A-4, A-2,| 0-10 |30-60 {65-95 |60-98 |35-85 [15-70 | <28 | NP-9 
| loam, very | GM, CL | A-1-b~ | | | | | 
| cobbly silt | | | | | | ] 
| loam, very = | { | | ! | I | | 
| cobbly sandy | \ | | | | | 
| | loam. | | | | | | | | 
38-42 |Unweathered | ~-- | --- ee ee --- | --- --- 
| bedrock. | | { | } | | | 
| ] { | | | | | | | 
ROA, ROB, | | | | | | | | I | | 
RoC2-------~- 0-8 |Loam---------- |sc-sM, a-4 | 0 | 0-3 |80-100|75-100|55-100/45-90 | <25 | NP-7 
Rosholt | | | ci-mL, — | | | | | } I | 
| | | sm, ML | | | I | | | I 
| 8-11|Fine sandy |SM, ML, JA-2, A-4,| O-1 | 0-3 [55-100)50-100{20-100| 7-90 | <23 | NP-6 
| | loam, | sc-sM, | Aa1 | | | | | | | 
| | gravelly | CL-ML | | \ | I | | | 
| | loamy sand, | | | | I | | | | 
| | silt loam, | | | | | | | 
[11-32|Fine sandy [sc, 8M, |A-2, A-4,| 0-1 0-3 |55-100]50-100)30-95 |15-80 | <26 | NP-8 
| | loam, sandy | CL, ML { A-1 | | | | | | 
| | loam, | | | | J ! l | | 
| | gravelly | | | | | | | | 
| | loam. | | | | | | | | | 
[32-36|Gravelly loamy|SM, GM, JA-1, A-2,| 0-5 0-25 |30-100|25-100|15-75 | 8-35 | <23 | NP-6 
| | sand, | sP-sM, | A-3 | | | } { | | 
| | extremely | GP-GM | { | | | | | | 
t [ gravelly —| | | | | | | | | | 
| | coarse sand, | | | | | | | | | | 
| | sand. | | | | | | | | | | 
|36-60|Stratified |Gp, SP, A-1, A-2,| 0-5 | 0-25 [30-100|25-100| 7-70 | 1-25 | --- | NP 
| | extremely [ SM, GM A-3 | | | | | | | | 
| | gravelly sand| | | | | | ] | | 
| | to coarse | | | | | | | | | 
| | sand. | | | I | I | | I 
| J | | | | | | | | | | 
Ru. I | | | | | | | | | | 
Rubble land | | | | | | | | | | I 
| | | | | J | | | | | 
SaB, Sac2, | | ] I | | | | | | | | 
SaD2--------- [ 0-10]Silt loam----- |ML, CL-ML |A-4 | 0 | 0-5 [(95-100|85~-100/85-100|85-100| <25 | NP-8 
Santiago |10-15|sSilt loam, |ML, CL-ML |A-4 | 0-1 | 0-5 |95-100|85-100|85-100|/85-100| <25 | NP-7 
| | silt. | | | | | | J } | | 
[15-23]Silt loam-----~ |cL, ML, Ja-4 | @-3 [{ 6-5 [95-100|85-100/85-100/85-95 | <25 | NP-9 
| { i | \ | | | l | | | 
|23-87|Sandy loan, |cL, sc, |a-4, | 0-5 | 0-15 |70-100/50-95 }40-90 |25-70 | <25 | NP-9 
| | gravelly fine| ML, SM | A-2-4 | | | | | | | | 
| | sandy loam, | | | | | { | | | 
| } loam. { | | | ! | | I | | 
|87-99|Sandy loam, |sM, sc, |a-4, { 0-5 | 0-15 |70-100|50-95 |35-90 |20-70 { <25 | NP-8 
| | gravelly fine| ML, CL | a-2-4 | | | | | | | | 
| | | | | | | 
| | | | | | | 
[ | | | | | | 


! | 
| | 
| | 
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Soil name and {Depth| USDA texture | 


map symbol 


Sm: 
Seelyeville-- 


Cathro------- 


Soh-~--------— 
Siouxcreek 


SrB, SrC2----- 
Spencer 


Udorthents 


-9 |Sandy loam-~-- 


\ 
- | 
| 
| 
9-16|Loam, sandy 
| | loam, 
| | gravelly fine 
| | sandy loam. 
16~-26|Sandy loam, 
| | gravelly 
| | loam, silt 
] | loam. 
26-31{Loamy sand, 
| | very gravelly 
| | loamy coarse 
| sand. 
31-60|Stratified 
| loamy sand to 
| very gravelly 
| | coarse sand. 
| 
| | 


0-8 |Muck-~-------- 
8-60|Muck, mucky 

| | peat. 
| | 

0-16 |Muck---------- 
16-30 | Muck---- 
|30-60|Loam, silty 

| | clay loam, 

| | sandy loan. 
| 


0~8 |Silt loam----- 
| | 

8-14|Loam, sandy 

| [ loam, fine 

| | sandy loam. 
14-32|Loam, sandy 

| | loam, fine 
| | sandy loam. 
|32-38|Sand, loamy 
| | fine sand, 
| | loamy sand. 
| 

| 

| 


38-60 |Weathered 

| bedrock. 

| 
| 0-9 |Silt loam----- 
| 9-12|Silt loam, 
| | silt. 
|12-30|Silt loam----- 
|30-42|Silt loam----- 


|___ Classification 
| Unified | AASHTO 
| | 
| | 
|sc, 5M |a-4, 
| | a-2-¢4 
|sc, SM, ja-4, 
| GM, CL-ML] A-2-4, 
| | A-1-b 
| | 
|sM, sc, Ja-4, 
| GM, CL-ML| A-2-4, 
| | A-1-b 
| | 
|sP, SM, |A-2-4, 
| cP, GM | A-1-a, 
l | a-3 
| \ 
|SP, 8M, |A-1-a, 
| GP, GM | A-3 
| | 
| | 
| | 
| | 
[pr Ja-8 
|Pr Ja-8 

| 

I 


Ja-8 
Ja-8 
| Sc-sM, |A-4, A-6 
| CL-ML, = | 
| sc, cL | 
| | 
|cL, ML, |a-4 
| CL-ML | 
|cL, ML, |a-4 
| sm, sc | 
| | 
|CL, CL-ML, |A-4 
| Sc-sM, sc| 
| | 
|SP, SM |A-4, A-1, 
| | a-3 
| | 
a Os 
| | 
| | 
Jeu, CL-mML |A-4 
|CL, CL-ML |A-4 
{ | 
}cu |aA-4, A-6 
Jou ]a-4, A-6 


|42-48|Loam, gravelly|CL, CL-ML, |A-4, 


I | sandy loam. 
| | 
|48-72|Sandy loam, 

| | gravelly 

| | loam, loamy 

| | sand. 

| | 

| 0-60|Variable------ 
| | 

| | 


| sc, SC-SM| A-2-4, 
| | a-i-b 
|cL, CL-ML,|a-4, 

| sc, SP-sc| A-2-4, 
| | A-1-b 


|Frag- [Prag- | 
|ments |ments | 


Percentage passing 
sieve number-- 


| > 10 | 3-10 | l l l 


| 
I 
| 
| 
| 
\ 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
I 
| 
I 
| 
| 
| 
I 
| 
| 
| 
| 
I 
| 
| 
| 
\ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


inches | inches 
Pet | Pet 
| 
o 6] 0-9 
| 
o | 0-9 
| 
\ 
| 
o | 0-9 
| 
| 
| 
0-1 | 0-25 
| 
| 
{ 
0-1 | 0-25 
I 
| 
| 
| 
| 
o | o 
o | o 
| 
| 
o | o 
o | o 
o | o-5 
\ 
| 
| 
(4) [| 0 
| 
o {| 0 
| 
| 
o [0 
| 
| 
t) | 0 
| 
| 
en a 
| 
| 
o | o-9 
o | 0-9 
| 
o | 0-9 
o | 0-9 
0-2 | 0-9 
\ 
| 
0-2 | 0-9 
| 
| 
| 
| 
| 
| 
| 


a 1o | 200 


B0-100|75-100|45-80 | 20-50 


55-100/50~-100|30-95 [15-80 
| | | 
| | 
| 
55-100|50-100|30-100|15-90 
| \ 
| 
| 
30-100/25-100| 9-75 | 4-35 
| 
30-100|25-100| 7-75 | 1-35 


80-100| 65-100 |60-100| 35-90 
| 
| | 
\ | 


90-100|85-100|60-95 [50-80 
| | 
90-100|85-100|55-95 |45-80 
| | 
| | 
90-100|85-100]55-95 [45-80 
| | 
| | 
90-100|85-100|25-95 { 4-50 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Ja | -- 
35-8 
| 
| 
| 
| 
| 
| 
| 
| 
- 
| 
| - 
| 


[Liquid | Plas- 
{ limit | ticity 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
\ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
] 
| 
| 
| 
| 
{ 
\ 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 


| 95-100 | 90-100] 85-200 |80~-100| 
|95-100|90-100|85-100| 80-100) 


| 95-100| 90-100 | 85-100 | 80-100 
| 95-100| 90-100] 85-200 | 80-100] 


|55-90 |50-90. [30-85 |15-70 
| | | | 
| 


50-90 |25-80 |10-70 


55-90 


| 
| | 
| | 
| | | | 
| | | | 
| | | | 
| a oe 
| | | | 
| | | | 


| 
| 
| 
| 
\ 
| 
| 
| 
I 


Pet 


18-28 


<23 


<26 


<26 


21-28 


21-30 


| 
| 
| 
| 
| 
| 
{ 
| 
I 
1 
| 
| 
| 
| 
! 
| 
| 
{ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
I 
| 
| 
\ 
| 
i 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


index 


NP-~8 


NP-3 


3-9 


NP-6 


NP 


NP-8 


NP-8 


NP 
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Table 17.--Engineering Index Properties~-Continued 


| | |___Classification |Frag- |Frag- | Percentage passing | 
Soil name and |Depth| USDA texture | | [ments |ments | sieve number-- |Liquid | Plas- 
map symbol | | | Unified | AasHTO | > lo | 3-10 | | | | limit | ticity 
ences finches]! @ | 30 | 40 | 200 | | index 

| In | | | | Pet | Pet | | | | | Pet | 

| | | | | J | | | I 
Vaesssseaseuss | 0-16|Silt loam-~--- Jeu {A-4, a-6 | © | O | 100 | 100 |90-100|a5-95 | 25-35 | 7-14 
Vancecreek [16-49|Silt loam----- Jeu [A-4, a-6 | © | ©O { 100 | 100 [90-100|85-100| 28-36 | 9-16 
|49-60|Stratified |cL, CL-ML,{A-4, a-6 | © | O | 100 | 100 |60-100|50-100| 18-36 | 3-16 

| silt loam to | ML | | | | | | | | 

I very fine | | | | | | | | | 

| sand. | | | | | | | | | 

| J I | | | | | | | | 
WkC2, WkD2----| 0-10|Silt loam~---- {CL, CL-ML |A-4, A-6 | 0 | 0 | 100 | 100 | 100 |90-100| 20-30 | 4-13 
Wickware |10-17|Silt loam----- |cL [A-4, A-6 | O | O | 100 | 100 | 100 |96-100| 25-35 | 7-15 
[17-36 |Silt loam----- |cL [a-4, a-6 | 0 | © {| 100 | 100 | 100 |90-100| 25-35 | 9-16 
[36-60|Silt loam-----|CL, CL-ML |A-4, A-6 | 0 | 0 | 100 | 100 | 100 |90-100} 20-35 { 4-15 
Ne ft ee es 


Barron County, Wisconsin 


(The symbol < means less than; > means more than. Entries under "Erosion factors--T" 
profile. Entries under "Wind erodibility group" 
Absence of an entry indicates that data were not available or were not estimated) 


| | | | | Erosion|Wind 
[Shrink-swell | factors |erodi-|Organic 


|bility| matter 


Soil name and 
map symbol 


Almena 


Arland 


Table 18.--Physical and Chemical Properties of the Soils 


and "Organic matter" 


[Depth|Clay | Moist |Permeability|Available| Soil 


| | | bulk | 
densit 
[in | Pet | g/ee | 
| | | | 
| 0-13|20-27]1.20-1.30/ 
}13-30]12-18[1,.40-1.60| 
{30-36[12-18|1.65-1.75| 
|36-60|10-18|1.80-2.00| 


| 0-9 | 3-8 {1.35-1.65] 


| 9-18| 
]18-32| 
|32-60| 


3-12|1.45-1.70| 
8-15|1.50-1.70| 
1-12|1.50-1.75| 


| water |reaction| 


capacity 
In/in [| pH 


| 

| 
[0.18-0.24[5.6~7, 
]0.17-0.22|5.6-7 
|0.07-0.13|5.6-7. 
| 0.0-0.04[5.6-7. 
| | 
[0.14-0.18/5.1- 
|0.09-0.19|4.5- 
|0.10-0.19|4.5- 
|0.05-0.20|5.1- 


| 0-14|14-23[1.20-1.55| 
|14-22|10-23|1.30-1.60| 
|22-27|15-25|1.50-1.65| 
|27-48|18-27|1.50-1.65| 
|48-60|10-20]1.70~1.80| 


[0.22-0.24|4.5- 
Lehae ees ia 
}0.18-0.22]4. 
{0.20-0.22]4. 
|0.07-0.16]4. 


[0.10-0.18|4. 
|o.10-0. 
]0.04-0. 
]0,04-0.15|5. 
| 0.0-0.04|5, 


22] 
18[5. 


[o.10-0.18[4. 
]0.10-0.22|4. 
]o.04-0,18|5. 


| 0-3 | 4+12/1.05-1.25| 
| 3-22| 4+15]1.50-1.70] 
[22-41| 4+15]1.65-1.90] 
[41-72] 6-17]1.80-2.00] 
|71-80| 4-15|1.80-2.00| 
| | | | 
| | | | 
| 0-3 | 4-12[1.05-1.25| 
| 3-22| 4-15]1.50-1.70] 
[22-41] 4-15|1.65-1.90] 
[41-71] 6-17|1.80-2.00] 
[71-80| 4-15/1.80-2.00/ 
| | | | 
| 0-12| [0.30-0.40| 
[12-60] --- |0.10-0.25/ 


| 


|0.04-0. 
| 0.0-0, 


]0.55-0.65|3.6-4 
]0.45-0.55|3.6-4 


15] 
04/5. 


| 0-S |10-20|1.25-1,45| 
| 5-12[ 8-20/2.35-1.55| 
[12-33|18-27[1.50-1.60| 
|33-37| 6-20[/1.55-1.75| 
[37-60| 1-6 |1.55-1.80/ 
| | | | 
| 0-5 |10-20/1.25-1.45| 
| 5-12] 8-20[1.35-1.55| 
{12-33]18-27[1.50-1.60| 
[33-37] 6-20/1.55-1.75]| 
|37-60| 1-6 |1.55-1.80] 
| \ | | 
| o-8 | 6-12|1.20-1.70/ 
| 8-15] 6-15]1.45-1.70] 
|15-23|10-15|1.40-1.70) 
|23-36|10-18|1.40-1.70| 
|36-60| --- | --- | 
| | | | 
| 0-8 | 6-12{1.20-1.70{ 
| 8-15| 6-15[1.45-1.70| 
[15-23|10-15|1.40-1.70| 
|23-36|10-18/1.40-1.70| 
\36-60( --- [| --- | 
| | | | 


[0.20-0.24]4.5-7 
|0.16-0.22]4.5-6. 
[0.16-0.22|4.5-6 
|0.05-0.19|4.5-6 
|0.01-0,07]4.5-6 
| | 
[0.20-0.24/4.5-7. 
|0.16-0.22|4.5-6 
[0.16-0,22|4.5-6 
4.5-6 
4.5-6 


[0,05-0.19|4. 
[O0.01-0.07|4. 

| | 
|O.10-0.18|4.5-7 
{0.13-0.22(4.5-7. 
[0.09-0.19/4.5-6. 
|0.09-0.18/4.5-6. 


[0.10-0,18[4.5- 
]0.13-0.22|4.5- 
]0.09-0.19]4.5- 
]0.09-0,18]4.5- 


apply to the entire 
apply only to the surface layer. 


Pet 


4-8 


2-5 


1-3 


$5-75 


1-3 


1-3 


1-3 


1-3 
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Table 18.--Physical and Chemical Properties of the Soils--Continued 


l | | | | | Erosion|Wind | 
Soil name and |Depth|Clay | Moist |Permeability|Available| Soil |Shrink-swell | factors|erodi-jorganic 
map symbol | { bulk | | water |reaction| potential | |bility| matter 
density capacity K T [group 
| In Pet | g/cc | In/hr | In/in [| pR | | | [ Pet 
| | | | | | | 
ApD-------~------- | 0-8 | 6-12]1.20-1.70| ©.6-2.0 [0,10-0.18[4.5- 3] 3 | 1-3 
Arland | 8-15] 6-15[1.45-1.70] 0.6-2.0 |0.13-0.22]4.5- | | 
|15-23|10-15]1.40-1.70| 0.6-6.0 |0.09-0.19/4.5- | | 
|23-36|10-18}1.40-1.70| 0.6-6.0 |0,09-0.18(4.5- | | 
[36-60] --- | --- | 0,2-2.0 | --- | --- | | 
| | | | | | | | 
AsB-------------- { 0-8 |10-15[1.20-1.55{ 0.6-2.0 [0.14-0.24|4.5- 3 | 5 | 1-3 
Arland | 8-15] 6-15]1.45-1.70| 0.6-2.0 |0.13-0,22|4.5- | | 
[15-23/10-15|1.40-1.70| 0.6-6.0  [0.09-0.19|4.5- | | 
[23-36|10-18|1.40-1.70[ 0.6-6.0 [0.09-0.18[4.5- | ! 
}36-60| ~-- | --- | 0.2-2.0 | --- | --- | | 
| | | | | | | 
AsC2-~-~--------- | 0-8 |10-15[1.20-1.55| 0.6-2.0 |0.14-0.24/4.5-7.3 3[ 5 | 1-3 
Arland | 8-15| 6-15]1.45-1.70| 0.6-2.0 [0.13-0.22|4.5-7.3 | | 
|15-23|10-15[1.40-1.70| 0.6-6.0  [0.09-0.19]4.5-6.5 | | 
|23-36]10-18/1.40-1.70| 0.6-6.0  |0,09-0.18|4.5-6.5 | | 
[36-60] --- | --- | 0.2-2,.0 | -~-- | - I | 
| | | | | | | | 
Au-------------- | 0-4 | 6-25]1.35-1.55| 0.6-2.0 |0.22-0.24/4.5-7.3 5 |] s | 4-10 
Auburndale | 4-18] 6-20[2.35-1.60| 0.6-2.0  [0.20-0.24|4.5-6.0 |Low---------- 0.43] | | 
[28-46 |18-27|2.50-1.65| 0.2-2.0 [0.20-0.22]4.5-6.0 | | 
}46-60| 5-15[1.75-1.85| 0.2-2.0 [0.08-0.19]4.5-6.5 | { 
| I | | | | | | 
Ba------~-------- | o-8 | 5-15]2.25-1.50| 0.6-2.0 |0.20-0.26[4.5-7.3 5| 5 3-8 
Barronett | 8-23[ 4-15]1.45-1.65| 0.6-2.0 |0.18-0.22]4.5-6.5 | 
|13-36]18-25]1.40-1.65| 0.6-2.0 |0.18-0.22/4.5-6.5 | | 
|36-60|10-18|/1.40-1.70| 0.2-0.6  [0.16-0.22/4.5-7.8 | 
| | | | | | | 
Be-------~------- | 0-3 | --- [0.10-0.20| 0.6-6.0 [0.55-0.65|3.5-4.4 2| 7 25-99 
Beseman | 3-31] --- [0.10-0.25{ 0.6-6.0 [0.55-0.65|3.5-4.4 | 
[31-60]10-27/1.55-1.95| 0.2-0.6 [0.11-0.18]3.5-7.3 | 
| | | | | i | 
BpA-------------- | 0-7 ]10-20,1.25~-1.45| 0.6-2.0  |0.20-0.24/4.5~7.3 a4{ 5 f 2-4 
Brill | 7-11 | 8-20[1.35-1.55| 0.6-2.0  [0.16-0,22|4.5-6.5 | 
|11-19]10-20/1.40-1.55| 0.6-2,0 |0.16-0.22|4.5-6.5 | 
|19-34418-27|1.50-1.60| 0.6-2.0 [0.16-0.22|4.5-6.5 | { 
[34-38] 6-20|1.55-1.75| 0.6-6.0 |0.05-0.19/4.5-6.5 | 
[38-60] 1-6 |1.55-1.80 >6.0 |0.01-0.07]4.5-6.5 | 
| | | | | | 
CaC2--~~--------- 0-9 | 9-22|1.35-1.55| 0.6-2.0 {|0.20-0.24|4.5-7.3 5 | 5 1-4 
Campia | 9-14]15-22|/1.45-1.65] 0.6-2.0 |0.16-0.22[4.5-6.5 | 
14-19|18-27[1.45-1.65| 0.6-2.0 [0.16-0.22|4.5-6.5 | 
19-34] 28-30[1.45-1.65| 0.6-2.0 [0.16-0.22|4.5-6.5 | 
34-60| 8-27|1.45-1.70| 0.2-0.6  |0.14-0.20|5.1-7.3 | 
| | | | 
Cb-----4----~---= 0-3 | --- |0.15-0.35| 2.0-6.0 [0.35-0.45/4.5-7.3 5 | 2 | 50-80 
Capitola 3-7 |[12-16|/1.25-1.45| 0.6-2.0 |0.16-0.24|4.5-7.3 { | 
7-27| 8-17/1.35-1.60| 0.6-2.0 |0.09-0.22|4.5-7.3 | | 
27-36| 8-16]1.40-1.90| 0.6-2.0 |0.07-0.16/4.5-7.3 | | 
36-60| 5~10/1.70-1.90| 0.2-0.6 |0.05-0.16|5.1-7.8 | | 
| | | I I | | | 
CkA, CkB--------- | 0-10] 4-12]1.35-1.70| 0.6-6.0 0.10-0,15|5.1-7.3 3 | 4 | 1-3 
Chetek ]10-16| 7-17|1.40-2.70| 0.6-6.0 {0.09-0,19|5.1-7.3 | | 
|16-20[ 3-10(1.60-1.70| 6.0-20 0.04-0.13|5.1-7.3 | I 
]20-60{ 1-3 |1.50-1.60] >6.0 0.02-0,04|5,.1-7.3 | | 
| | | | | | 
Ckc2------------- | O-10| 4-12[1.35-1.70| 0.6-6.0 0.10-0.15|5.1-7.3 3{ 3 | 1-3 
Chetek [10-16| 7-17[1.40-1.70] 0.6-6.0 0.09-0.19]5.1-7.3 | | 
|16-20| 3-10|1.60-1.70| 6.0-20 {0.04-0.13|5.1-7.3 | | 
|20-60| 1-3 |1.50-1.60| >6.0 0.02-0.04|5.1-7.3 | | 
| | | | | i 
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Table 18.~-Physical and Chemical Properties of the Soils--Continued 


| | | | | { | Erosion|Winda | 
Soil name and |Depth|Clay | Moist |Permeability|Available| Soil |Shrink-swell [| factors|erodi~|Organic 
map symbol | | bulk | {| water [reaction| potential | | |bility| matter 
density capacity K T [group 
[ in | Pet | g/cc | In/hy | In/in | pH | | 1 | | Pet 
| | \ | | | | | of | 
ClD: I I | | | | | | | | 
Chetek-~--------- | 0-10] 4-12]1.35-1.70| 0.6-6.0 |o. l 3 | 3 | 1-3 
[10-16| 7-17|1.40~-1.70| 0.6-6.0 |o. | | 
[16-20| 3-10]2.60-1.70| 6.0-20 Jo 3| | 
|20-60| 1-3 |1.50-1.60] >6.0 Jo | | 
| | | | I | | 
Rosholt--------- | 0-8 | 7-13|1.50-1.60[ 0.6-2.0 ‘ )4.5-7.3 4] 5 1-3 
| 8-11| 3-12]1.70-1.80| 0.6-6.0 |4.5-6.5 l | 
[11-32| 6-15]1.65-1.75| 0.6-6.0 [4.5-6.5 | 
[32-36| 4-12]1.55-1.65| 0.6-6.0 {0.046-0.16|4.5-6.5 | 
|36-60| 0-5 |1.50-1.80| >6.0 |0.02-0.04|5.1-6.5 | 
| | | I | | | 
Cm~---------n ee = | 0-9 | 8-22]1.35-1.55| 0.6-2.0 |0.20-0.24|4.5- s| 5 2-4 
Comatock | 9-12| 8-20]1.40-1.65] 0.6-2.0 |0.20-0.22/4.5- | | 
[12-26|15-28]1,40-1.65] 0.6-2.0 [0.18-0.22/4.5- | | 
[26-40|18-30]1.40-1.65| 0.6-2.0 [0.18-0.22]4 | | 
|40-60| 8-20]1.40-1.65| 0.2-0.6  [0.12-0.22|5 | | 
| | | | | | | 
cseC, CsD: | | | | | | | 
Cress----------- | 0-3 | 5-18[1.25-1.60| 0.6-6.0 |0,12-0.18[4. 3 | 3 | .5-2 
| 3-15] 5-18]1.40-1.70] 0.6-6.0 |[0.10-0.17/4. | | 
]15-36| 0-8 |1.50-1.80| >6.0 |0.02-0.07|4.5- | 
[36-60| 0-8 [1.50-1,80| >6.0 |0.01-0.03|5.1- | | 
| | | | | | | 
Mahtomedi-~----- | 0-4 | 2-15]1.40-1.60| >6.0 [o.10-0.12[5.1-6.5 |Low---------~ Jo.10| 5 | 2 | .5-1 
| 4-26| 0-10}1,45-1.75] >6.0 |0,05-0.07|5.1-6.5 [Low---------- 0.05| { | 
|26-60| 0-10]1.45-1.75| >6.0 ]0.04-0.09|5.1-7.8 |Low---------- 0.05] | | 
] | | | \ | | 
CuA, CuB--------- | 0-8 | 8-20]1.35-1.55| 0.6-2.0 enact aes 5[ 5 | 2-4 
Crystal Lake | 8-12] 8-20/1.40-1.60| 0.6-2.0 |0.20-0.22/4. | | 
|12-20]15-27]1.40-1.60| 0.6-2.0 |0.18-0.22/4. | | 
| 20-34/18-30]1.50-1.60| 0.6-2.0 [0.18-0.22/4. | | 
{34-60| 8-20[1.45-1.65| 0.2-0.6 |0.20-0.22|4.5- | | 
] | | | “| | | 
DoB------~~~~-~-- | 0-8 |10-17]1,.35-1.55| 0.6-2.0 |0.22-0.24|5.1-7.3 31 5 | 1-3 
Dobie | 8-16/15-25]1.50-1.60| 0.6-2.0 |0.20-0.22/5.1-6.5 | | 
[16-26 |18-27|1.55-1.65| 0.6-2.0 [0.20-0.22]5.1-6.5 | | 
|26-37| 6-17]1.35-1.75| 0.6-2.0 |0.15-0.19|5.1-6.5 | | 
J37-60| --- | --- [| 0.06-2.0 | --- | | | 
| | | | | | | 
DoC2, DoD2-------| 0-8 [10-17/1.35-1.55] 0.6-2.0  |0.22-0.24[5.1-7.3 34 5 | 143 
Dobie { 8-16/15-25[1.50-1.60| 0.6-2.0 |0.20-0.22|5.1-6.5 | | 
|16-26|18-27|1.55-1.65| 0.6-2.0 |0.20-0.22|5.1-6.5 | | 
)26-37| 6-17]1.35-1.75] 06.6-2.0 [|0.15-0.19|5.1-6.5 | | 
|37-60| --~ | --- | 0,06-2.0 | --- | | | 
| | | | | I | 
DrB------~------- } 0-9 |10-22]1.20-1.40] 0.6-2.0 [0.22-0.24|4.5- 5 | 5 | 2-3 
Doritty | 9-12|10-20[1.20-1.50| 0.6-2.0 |0.20-0.22|4.5- | | 
[12-18/15-25|2.20-1.55| 0.6-2.0 |0.20-0.22|4.5- { | 
[18-38/18-27|2.20-1.60| 0.6-2.0 [0.20-0.22/4.5- | | 
{38-60|10-25[1.20-1.50| 0.6-2.0 |0.20-0.22/4.5- | | 
| | | t | | | | 
Puscoscascs esse | 0-8 |10-23]1.35-1.45] 0,6-2.0 [0,17-0.24]4.5- 4| 8 | 4-12 
Fordum | 8-27] 8-17]1.40-1.50] 0.6-6.0 |0.10-0.22|4.5- | | 
]27-60| 2-5 |1.55-1.70] >6.0 [0.04-0,10/5,.6~ | | 
| | | | | \ | 
FnB-~------------ { 0-7 | 5-17[1.25-1.55| 0.6-2.0 |0.20-0.24/4.5- s| & | 1-3 
Freeon | 7-19| 5-17|1.30-1.60| 0.6-2.0 |0.18-0. cl bala | | 
[19-39| 7-17]1.70-1.80| 0.06-0.6 |0.08-0.18|4. | | 
[39-85| 3-14[1.70-1.80] 0.06-0.6  |0.08-0.18]4. | | 
[85-99] 3-14[1.80-1.95| 0.01-0.06 | 0.0-0.4 s.1- -7. | | 
| | 
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Soil Survey of 


Soil name and 
map symbol 


Freeon 


HaB, 
Haugen 


Hg: 
Haugen---------- 


Hayriver 


RzF: 


Hayriver-------- 


Twinmound-----~-- 


Magnor 


| | 


{[Depth|Clay | Moist |Permeability|Available| Soil 
| | | bulk [| water |reaction| 
density capacity 
| In | Pet | gee In/hr | In/in | 
| | | | | | 
| 0-7 [ 5-17[1.25-1.55| 0.6-2.0 |0.20-0.24|4. 
| 7-19] 5-17[1.30-1.60{ 0.6-2.0 [0.18-0.22]4. 
{19-39] 7-17[1.70-1.80| 0.06-0.6  |0.08-0.18{4. 
39-85| 3-14/1.70-1.80| 0.06-0.6 |0.08-0.1814.5- 
|85-99| 3-14[1.80-1.95| 0.01-0.06 | 0.0-0.4 |5. 
| | | | | 
0-9 | 3-8 |1.50-1.65| 6.0-20 [o.08-0. a 
| 9-16] 2-7 |1.35-1.65| 6.0-20 [0.05-0.11[4. 
[16-27] 0-4 |1.50-1.65{ 6.0-20 |0.05-0.08[4. 
[27-60] o-4 [1.50-1.70| 6.0-20 [0.04-0.07|5. 
| | | | 
0-12| --- [0.30-0.40 >6.0 |0.55-0.65|3.6-~4 
12-60| ~-- [0.10-0.25| 0.6-6.0 [0.45-0.55|3.6~4 
| | | | 
| 0-4 | 6-14[1.40-1.65| 0,6-2.0 [(0.11-0,15|4.5- 
4-23| 4-14/1.40-1.70/ 0.6-2.0 [0.12-0,19|4.5- 
23-35] 4-14|1.40-1.70| 0.6-2.0 [0.12-0.19[4.5- 
|35-79| 7~17[1.40-1.70] 0.2-2.0 [0.06-0,14]4.5- 
|79-88| 6-17|1.80-1.90| 0.01-0.06 [0.11-0.13]5.1- 
| | | | 
| | | | 
0-4 | 6-14]1.40-1.65| 0.6-2.0 (0.11-0.15[4.5-7.3 | 
4-23] 4-14]1.40-2.70/ 0.6-2.0 |0.12-0.19|4.5-7.3 | 
23-35{ 4-14]1.40-1.70| 0.6-2.0 |0.12-0.19/4.5-6.5 | 
35-79| 7-17|]1.40-1.70| ©.2-2.0 [0.06-0,14|/4.5-6.5 | 
79-88| 6-17|1.80-1.90| 0.01-0.06 [0.11-0,13|5.1-6.5 | 
| | | | | | | 
| 0-12] --- |0.30-0.40} >6.0 [0,55-0.65/3.6-4.4 
)12-60] --- [0.10-0.25| 0.6-6.0 [0.45-0.55|3.6-4.4 
| I J | | 
| 0-8 | 7-15|1.35-1.70[ 0.6-6.0 0.16-0.18/4.5-7.3 
| 8-13[ 5-12[1.40-1.70| 0.6-6.0 0.12-0.17[4.5-7.3 
[13-30] 9-17]1.40-1.75| 0,6-6.0 0,12-0.18/4.5-6.0 
|30-60| --- | --- | 0,06-2.0 --- 
| | | | 
| o-8 | 7-15[1.35-1.70| 0.6-6.0 {0,16-0.18 
| @-13] 5-12]1.40-1.70| 0.6-6.0 0,12-0.17 
[213-30[ 9-17[2.40-1.75[ 0.6-6.0 0.12-0.18 
[30-60| --- | --- | 0.06-2.0 ~~~ 
| | | | 
| 0-8 | 7-15|1.35-1.65[ 0.6-2.0 0.20-0.22 
| 8-13] 5-12]1.40-1.70| 0.6-6.0 0.12-0.17 
[13-30] 9-17]1.40-1.75] 0.6-6.0 0.12-0.18 
[30-60] --- | --- | 0.06-2.0 — 
t | | | 
| | | | | 
| 0-8 | 7-15[1.35-1.70| 0.6-6.0 [|0.16-0.18|4.5-7.3 
| 8-13] 5-12[1.40-1.70| 0,6-6.0 |0.12-0.17|4.5-7.3 
[13-30] 9-17[2.40-1.75] 0.6-6.0 |0,212-0.18|4.5-6.0 
[30-60| --- | --- | @.06-2.0 | --- | --- 
| { | | | 
{ 0-4 | 2-4 |1.40-1.65] 6.0-20 |0.06-0.09]3.6-7.3 
| 4-28] 2-6 |1.45-1.70| 6.0-20 [0,04-0.10|3.6-7.3 
|2a-42| --- | --- [| 0.2-2.0 | --- {| --- 
{42-46| --- | --- | 0.2-2.0 | --- | --- 
| | | ! | 
| o-8 | 7-17]1.35-1.55] 0.6-2.0 |[0.18-0.24[3.6-7.3 
| 9-18] 7-27{1.55-1.65| 0.6-2.0  |0.17-0.22|3.6-6.0 
[18-24| 7-17|]1.55-1.65| 0.6-2.0 [0.17-0.22}3.6-6.0 
|24-50| 7-17]1.70-1.80| 0.06-0.6  [|0.08-0.18{5.1-6.5 
[50-60] 3~14|1.80-21.95| 0.01-0.06 | 0.0-0.04/5.1-6.5 


Pp 


otential 


| Eresion|Wind 


|Shrink-swell | factors |erodi- 


| bility 
T {group 


| 
{ 
| 
| 
| 
| 
[ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
5 | 
| 
| 
| 
| 
| 
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Organic 
matter 


Pct 
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| | | | | | | | Erosion|Wind | 
Soil name and |Depth|Clay | Moist |Permeability|Available| Soil |Shrink-swell | factors|erodi-|Organic 


map symbol | | [| bulk | | water |freaction| potential | | |bility| matter 
density capacity K T |group 
J In | Pet | g/cc | iIn/br | In/in | pH | rot of | Pet 
| | | | \ | | | | | 
Me---~----------- {| 0-44] --- [0.15-0.45[ 0.2-6.0 [0.35-0.45|5.6-7.8 |~--~--------- |--~-| 2] 2 55-85 
Markey ]44-60| 0-10/1.40-1.65[ 6.0-20 |0.03-0.08|5.6-8.4 | | 
| | | | | | | | 
Mh---------~----- | 0-5 | 4-10]1.35-1.65] 2.0-6.0 |0,10-0.12|3.5-7.3 | 2 | .S5-3 
Mechan | 5-28] 4-9 |1.60-1.70| 6.0-20 |0.06-0.11]3.5-6.5 | 
{28-60| 1-4 [1.60-1.70| 6.0~-20 ]0.02-0.07|5.1-7.3 | 
| | \ | | | | | 
MnA, MnB, Mnc, | | I | | | | | 
MnD----------~-- | 0-12] 2-10]1.20-1.50] 6.0-20 ]0.10-0.12|4.5-6.5 | 2 | .5-2 
Menahga [12-32| 0-5 |[1,50-1.65| 6.0-20 ]0.05-0.07/4.5-6.5 | 
|32-60| 0 |1.50-1.65| 6.0-20 |0.05-0.07/5.6-7.8 l | 
| | | | I I | 
No----------~~--- | 0-4 }10-15[1.40-1.70{ 0.6-6.0 |0,13-0.22|3.6-6.0 { 4 2-3 
Moppet | 4-10] 8-17]1.45-1.70| 0.6-6.0  [0.15-0.22|3.6-6.0 I | 
]10-39| 8-17|1.45-1.70| 0.6-6.0 [0.15-0.22/3.6-6.0 | | 
|39~60| 2-10]1.60-1.75| 6.0-20 |0.03-0.09/3.6-6.5 | | 
| | l t | I | 
NeB, NeC--------- | 0-3 | 6-15[2.35-1.70| 0.6-2.0 ]0.12-0.18(4.5-7.3 |) 3 {1-3 
Newood | 3-11] 6-15]1.35-1.70] 0.6-2.0 [0.09-0.19|4.5-6.0 | | 
]21-40| 6-15]1,40-1.70] 06.6-2.0 [0.06-0.17/4.5-6.5 | | 
|40-64|10-17]1,80-2.05] 0.06-0.2 [0.08-0.10|4.5-6.5 | { 
|64-80| 7-17|1.80-2.05]  <0.06 | 0.0-0.04/5.1-6.5 | | 
| | | | | | | 
NoD---~-~-------- | O-4 | 2-15(1.35-1.70| 0.6-2.0 |0.12~0.18]3.6-7.3 1 3 | 41+3 
Newot | 4-21| 2-17[1.35-1.70| 0.6-2.0 [0.09-0.19/4.5-5.5 | | 
[21-41] 2-17]1.40-1.70] 0.6-2.0  |0.06-0.17|4.5-6.0 | | 
|41-62| 7-17|1.80-2.05] 0.06-0.2  [0.08-0.10|5.1-6.5 | | 
[62-80| 6-17]1.80-2.05] <0.06 | 0.0-0.04/5.1-6.5 | | 
| | | I | | | 
Ns---+----------- | 0-8 | 4-12]1.35-1.65| 2.0-6.0 |0.08-0.13|3.5-7.3 | 2 | 4-10 
Newson [| 8-28| 1-4 |[1.70-1.80| 6.0-20 |0.05-0.11[3.5-5.5 | | 
{28-60| 1-4 |[1.70-1.80| 6.0-20 ]0.04-0.11[4.5-6.5 | | 
| | | | | I I | 
Oe--------------- | 0-8 | 8-15[1.40-1.70] 0.6-6.0 [0.10-0.18|4.5~6.5 | 3 2-3 
Oesterle | 8-11[ 8-15]1.40-1.70| 0.6-6.0 |[0.09-0.20[4.5-6.5 | | 
[11-25| 7-17|1.40-1.70| 0.6-6.0 |0.05-0.18[4.5-6.5 | 
[25-60| 1-6 |1.50-1.75| >6.0 [0.01-0,.07/5.1-6.5 | 
I | | | | | | 
0sC2.-~---------- | 0-9 | 9-17]1.20-1.55] 0.6-2.0 [0.20-0.24|4.5-7.3 [ 5 | 2-4 
Otterholt | 9-26| 9-20|1.50-1.65| 0.6-2.0 |0.18-0.22|4,5-6.0 | 
|26-412|18-25|1.50-1.65| 0.6-2.0 |0.18-0.22|4.5-6.0 | 
|41-45|10~-20/1.55-1.75| 0.2-2.0 |0.07-0.16[5.1-6.5 ] 
|45-60| 8-16|1.70-1.85| 0.2-2.0 |0.05-0.15|5.1-6.5 | 
| | | | | | 
OsD-----~-------- | O-9 | 9-17]1.20-1.55] 0.6-2.0 |0.20-0.24|4.5-7.3 [ 5 | 24 
Otterholt | 9-26{ 9-20]1.50-1.65| 0.6-2.0 |0.18-0.22]4.5-6.0 { 
{26-41/18-25]1.50-1.65| 0.6-2.0 |0.18-0.22]4.5-6.0 | 
[41-45}10-20[1.55-1.75| 0.2-2.0 |0.07-0.16/5.1-6.5 | | 
[45-60] 8-16]1.70-1.85] 0,2-2.0 [0.05-0.15|5.1-6.5 I | 
| \ | | | | | 
Pe, | | | | | | | 
Pits I | | | | | | 
| | | | ! | | 
Pdp, PdC, PdD----| 0-9 | 5-15]1.35-1.60| 6.0-20 [0.07-0,12|3.6-7.3 | 2 | 1-3 
Plainbo | 9-35| 1-10]1.45-1.65| 6.0-20 |0.04-0.11]3.6-6.5 | | 
[35-60| --- | --- | 0.2-2.0 | --- | --- | | 
| | | | | l | | 
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Table 18,~-Physical and Chemical Properties of the Soils-~Continued 


| | | | | | | Erosion|Wind | 
Soil name and [Depth|Clay Moist |Permeability|Available| Soil |Shrink-swell | factors|erodi-|Organic 
map symbol | | bulk | water |reaction| potential | | |bility] matter 
density capacity K T |group 
In | Pet | g/cc |  In/hr Inf/in | | | Pet 
| | | 
Px-~------------- 0-9 J13-17|1.35-1.55] 0.6-2.0 [0.21-0.24| 4 5 2-4 
Poskin } 9-12]10-15/1.55-1.65] 0.6-2.0 0.17-0,22 | | 
12-19|15-22/1.55-1.65| 0.6-2.0 0.17-0.22|4. | { 
19-36 [18~-27|1.55-1.65] 0.6-2.0 0.17-0.22[4.5- | | 
36-39| 2-15/1.40-1.65| 0.6-6.0  |0.05-0,.22 | | 
39-60] 0-3 |1.75-1.85| >6.0 {0.02-0.07 | | 
| | | | | | 
QuA---~-----~---- | 0-13[10-17/1.25-1.35] 0.6-2.0 0.22-0.24| sj 5 | 3-8 
Quarderer |13-22]10-17]1.25~1.40| 0.6-2.0 0.20-0.22 { [ 
)22-29|10-17]1,25-1.35] 0.6-2.6 0.22-0.24 | | 
|29-55|210-20|1.30-1.45] 0.6-2.0 0.20-0.22 | | 
55-72[|10-15|1.30-1.50] 0.6-2.0 0,20-0.22]4. | | 
| | I | | | | 
Rb----- wow eennnne | 0-8 [10-20]1.25-1.35| 0.6-2.0 |0.22-0.28|5.1 4] 5 | 3-10 
Rib | 8-32[18-30[1.45-1.55| 0.6-2.0 |0,18-0.22]5.1 | | 
[32-36] 5-25)1.45-1.75{ 0.6-6.0 |0.10-0.19|5.1- | | 
|36-60| 1-6 |1.75-1.85| >6.0 |0.02-0.06[5.6- I | 
I | | | | I | | 
RhC, RhE--------- | 0-3 | 6-18|1.30-1.55{ 0.6-2.0 [0.15-0.17|4.5- 2) 8 | 6-10 
Ribhill | 3-17| 6-18[1.40-1.60] 0.6-2.0 [0.12-0.15]4.5- | | 
|17~38| 6~-18[1.55-1.65] 0.6-2.0 |0.02-0.14]4.5- | | 
|3a-42{ --- | --- | 0.01-20 ee | | 
| | | | | | | | 
RoA, RoB, RoC2---| 0-8 | 7-13|1.50-1.60] 0.6-2.0 |0.16-0.24|4.5- 4] 55 | 1-3 
Rosholt [| 8-11] 3-12|1.70-1.80{ 0.6-6.0 |0,10-0.22[4.5- | | 
[11+32| 6-15[1.65-1.75] 0.6-6.0 [0,09-0.19]4.5- I | 
[32-36| 4-12[1.55-1.65] 0.6-6.0 [0,04-0.16{4.5- | | 
[36-60( 0-5 |1.50-1.80| >6.0 |0.02-0,04/5,1- | | 
| | | | | | | | 
Ru. | | | | | l | | 
Rubble land | | | | | li | | 
| | | | | | | | 
SaB-~------------ | O-10] 5-15)1.20-1.55] 0.6-2.0  [0.20-0.24|4.5-7. 5 | 5 | 1-3 
Santiago [10-15] 5-14[1.40-1.60] 0.6-2,0 |0.20-0.23/4.5-6. | | 
}15-23| 7-17|1.45-1.65| 0.6-2.0 [0.17-0.22]4.5-6 | | 
|23-87| 7-17|1.65-1.75] 0.06-0.6  [0.09-0.18]4.5-6 | | 
|87-99] 3-14]1.80-1.95| 0.01-0.06 | 0.0-0.04|5.1-7 ] | 
| | | | | J | | 
SaC2, SaD2------- J 0-10} 5-15/2.20-1.55] 0.6-2.0 [0.20-0.24/4.5-7. 5{ 5 | 1-3 
Santiago 10-15] 5-14|1.40-1.60| 0.6-2.0 |0.20-0.23]4.5-6. I | 
[15-23] 7-17|1.45~1.65] 0.6-2.0 [0.17-0.22]4.5-6 | | 
[23-87] 7-17[1.65-1.75| 0.06-0.6  |0,.09-0.18]4.5-6 | | 
[87-99] 3-14[1.80-1.95| 0.01-0.06 | 0.0-0.04|5.1-7 ] | 
| | | | ] | | | 
S8cA--~----~------ | 0-9 | 6-15[1.35-1.70| 0.6-2.0 [0.10-0,15|4.5~7 4{ 5 | 2+3 
Scoba | 9-16] 6-15[1.40-1.70| 0.6-2.0 [0.06-0.19]4.5-6 | | 
{16-26| 8-17[1.40-1.70| 0.6-2.0  |0.06-0.22/4.5-6 | | 
[26-31] 2-12|1.45-1.70| 6.0-20 |0.02-0.11|4.5-6. | | 
|31-60| 1-6 |1.50-1.80 >6.0 |0.01-0.08(4.5-7. { | 
| l | I | | | 
Sm: | | | | | | | | 
Seelyeville----- | 0-8 | --- [0.10-0.25| 0.2-6.0 [0.35-0.45/4.5-7.3 3 [| 2 | 25-99 
| 8-60] --- [0.10-0.25| 0.2-6.0 [0.35-0.45|4.5-7.3 | | 
| | | | | | | 
Cathro----~------ | 0-16] --- [0.28-0.45| 0.2-6.0 [0.35-0.45/4.5-7.8 2[ 2 | 60-85 
[16-30] --- |0,.15-0.30/ 0.2-6.0 (0.35-0.45|4.5-7.8 | | 
|30-60]10-30|1.50-1.70| 0.6-2.0  |0.11-0.22|5.6-8.4 | | 
| | 
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Table 18.--Physical and Chemical Properties of the Soils--Continued 


| | | | | | | Erosion|Wind | 
Soil name and |Depth|Clay | Moist |Permeability|Available| Soil |Shrink-swell | factors|erodi-|Organic 
map symbol | | -{ bulk | | water |reaction| potential | | |bility| matter 
density capacity K T |group 
| In | Pet | g/ce | In/ny | In/in | pH | Pet 
| | | | | | | 
Soh-----------~~- | O-8 | 6-15/1.20-1.55| 0.6-2.0 |0.20-0.22[4.5-7.3 5 | 1-3 
Siouxcreek | 8-14] 6-15|1.40-1.65| 0.6-2.0 [0.10-0.19|4.5-6.0 | 
[14-32] 7-17]1.50-1.70| 0.6-2.0 [0.10-0.19|4.5-6.0 | 
|32-38| 2-7 |1.50-1.70] 2.0-20 |0.04-0.11|4.5-6.0 | 
[38-60] --- | ---. | 0.2-2.0 [| --- | --- | 
| | | | \ | | 
SrB------------~~ | 0-9 | 9-17]1.20-1.55| 0.6-2.0 |0.20-0.24|4.5-7.3 5 | 2-4 
Spencer | 9-12] 9-17]1.30-1.60] 0.6-2.0 |0.20-0.24|4.5-6.0 | 
|22~30|18-25]1.50-1.65| 06.6-2.0 |0.18-0.22|4.5-6.0 | 
|30-42|18-25]1.50-1.65] 0.6~-2.0 [0.18-0.22|4.5-6.0 | 
|42-48|10-20]1.55-1.75] 0.6-2.0 [0.07-0.16|5.1-6.5 | 
|48-72|10-20]1.70-1.85| 06.2-2.0 |0.05-0.15|5.1-6.5 | 
| | | | | | | 
S8xC2-----------~~ [| 0-9 | 9-17[1.20-1.55| 0.6-2.0 |0.20-0.24[4.5-7.3 5 [| 2-4 
Spencer | 9-12] 9-17/1.30-1.60] 0.6-2.0 |0.20-0.24|4.5-6.0 | 
|22-30|18-25|1.50-1.65] 0.6-2.0 [0.18-0.22|4.5-6.0 | 
|30-42|18-25]1.50-1.65] 0.6-2.0 [0.18-0.22|4.5-6.0 | 
|42-48|10-20/1.55-1.75] 0.6-2.0 [0.07-0.16|5.1-6.5 | 
|48-72|10-20]1.70~1.85| 0.2-2.0 |0.05-0.15|5.1-6,5 | 
| | | | | | | 
Ud-------+--6--~- | 0-60] 5-50| --- = | --- ee eo nn 
Udorthents | | | | | | | 
| \ | | | | | 
Va-~-------------- | 0-16|15-25|1.35-1.55| 0.6-2.0 [0.22-0.24|5.1-6.5 5 | 3-10 
vancecreek |16-49|18-27]1.35-1.55] 0.6-2.0 |0.20-0.22|5.1-6.5 | 
|49-60| 8-27|1.55-1.65| 0.6-2.0 [0.20-0.22(5.1-7.8 | 
| | | | I | | 
WkC2, WkD2----~~~ | 0-10]10-22|1.10-1.40| 0.6-2.0 |0,22-0.24/4.5-7.3 5 | 2-3 
Wickware [10-17|15-25|1.20-1.55| 0.6-2.0 |0,20-0.22|4.5-6.5 | 
[17-36 |18-27|1.20-1.60| 0.6-2.0  |0.20-0,.22|4.5-6.5 | 
|36-60|10-25]1.20-1.50| 0.6-2.0 |0.20-0.22|4.5-6.5 | 
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Table 21.--Classification of the Soils 


Soil name | Family or higher taxonomic class 


a 


Coarse-loamy, mixed, frigid Typic Epiaquolls 
Coarse-loamy, mixed Oxyaquic Glossohoralfs 

Fine-silty, mixed Aquic Glossoboralfs 

Coarse-loamy, mixed Typic Glossoboralfs 

Fine-silty over sandy or sandy-skeletal, mixed Typic Glossoboralfs 
Coarse-loamy, mixed Typic Glossoboralfs 

Fine-silty, mixed, frigid Moellic Epiaqualfs 

Fine-silty, mixed, frigid Mollic Endoaqualfs 

Loamy, mixed, dysic Terric Borosaprists 

Fine-silty over sandy or sandy-skeletal, mixed Typic Glossoboralfs 
Fine-silty, mixed Typic Glossoboralfs 

Coarse-loamy, mixed, frigid Mollic Epiaqualfs 

Loamy, mixed, euic Terric Borosaprists 

Coarse-loamy, mixed Eutric Glossoboralfs 

Pine-silty, mixed Aquic Glossoboralfs 

Sandy, mixed, frigid Typic Dystrochrepts 

Fine-silty, mixed Oxyaquic Glossoboralfs 

Fine-silty, mixed Typic Glossoboralfs 

Fine-silty, mixed Typic Glossoboralfs 

Coarse-loamy, mixed, nonacid, frigid Mollic Fluvaquents 
Freeon-------------------~ | Coarse~loamy, mixed Oxyaquic Glossoboralfs 


Friendship: Mixed, frigid Typic Udipsamments 

Greenwood- Dysic Typic Borohemists 
Haugen-----<-----------~-- Coarse-loamy, mixed Oxyaquic Glossoboralfs 
Hayriver~----------------- Coarse-loamy, mixed Eutric Glossoboralfs 
Magnor------------------ «-| Coarse-loamy, mixed Aquic Glossoboralfs 
Mahtomedi----------------- Mixed, frigid Typic Udipsamments 
Markey------~+--------<---- Sandy or sandy-skeletal, mixed, euic Terric Borosaprists 
Meehan--------+-----------~ Mixed, frigid Aquic Udipsamments 
Menahga------------------- Mixed, frigid Typic Udipsamments 
Moppet-----------~--------- Coarse-loamy, mixed, frigid Oxyaquic Dystrochrepts 
Newood~-------------------- Coarse-loamy, mixed, frigid Oxyaquic Haplorthods 
Newot--------------------- | Coarse-loamy, mixed, frigid Alfic Haplorthods 

News on------4-2------ eee Mixed, frigid Humaqueptic Psammaquents 
Oesterle------~---------~+ Coarse-loamy, mixed Aquic Glossoboralfs 
Otterholt—---------------- Fine-silty, mixed Typic Glossoboralfs 

Plainbo Mixed, frigid Typic Udipsamments 


Fine-silty over sandy or sandy-skeletal, mixed Aquic Glossoboralfs 

Coarse-silty, mixed Fluventic Haploborolls 

Siete! Fine-silty over sandy or sandy-skeletal, mixed, nonacid, frigid Mollic 
Endoaquepts 

Loamy-skeletal, mixed Typic Glossoboralfs 

Coarse-loamy, mixed Typic Glossoboralfs 

Coarse-loamy, mixed Typic Glossoboralfs 

----- Coarse-loamy, mixed Typic Glossoboralfs 

Euic Typic Borosaprists 

Coarse-loamy over sandy or sandy-skeletal, mixed, frigid Aquic Hapludults 

Fine-silty, mixed Oxyaquic Glossoboralfs 

Frigid, uncoated Typic Quartzipsamments 

Udorthents Udorthents 

Vancecreek Fine-silty, mixed, frigid Fluvaquentic .Endoaquolls 

Wickware- | Fine-silty, mixed Typic Glossoboralfs 


ee ee ee 


Accessibility Statement 


This document is not accessible by screen-reader software. The Natural Resources 
Conservation Service (NRCS) is committed to making its information accessible to all 
of its customers and employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at 
ServiceDesk-FT C@ftc.usda.gov. For assistance with publications that include maps, 
graphs, or similar forms of information, you may also wish to contact our State or local 
office. You can locate the correct office and phone number at http://offices.sc.egov. 
usda.gov/locator/app. 


Nondiscrimination Statement 


Nondiscrimination Policy 


The U.S. Department of Agriculture (USDA) prohibits discrimination against its 
customers, employees, and applicants for employment on the basis of race, color, 
national origin, age, disability, sex, gender identity, religion, reprisal, and where 
applicable, political beliefs, marital status, familial or parental status, sexual orientation, 
whether all or part of an individual’s income is derived from any public assistance 
program, or protected genetic information. The Department prohibits discrimination in 
employment or in any program or activity conducted or funded by the Department. (Not 
all prohibited bases apply to all programs and/or employment activities. ) 


To File an Employment Complaint 


If you wish to file an employment complaint, you must contact your agency’s EEO 
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of 
the alleged discriminatory act, event, or personnel action. Additional information can be 
found online at http://www.ascr.usda.gov/complaint_filing_file.html. 


To File a Program Complaint 


If you wish to file a Civil Rights program complaint of discrimination, complete the 
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda. 
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request 
the form. You may also write a letter containing all of the information requested in 
the form. Send your completed complaint form or letter by mail to U.S. Department 
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.; 
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program. 
intake@usda.gov. 


Persons with Disabilities 


If you are deaf, are hard of hearing, or have speech disabilities and you wish to file 
either an EEO or program complaint, please contact USDA through the Federal Relay 
Service at (800) 877-8339 or (800) 845-6136 (in Spanish). 

If you have other disabilities and wish to file a program complaint, please see the 
contact information above. If you require alternative means of communication for 


program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD). 


Supplemental Nutrition Assistance Program 


For additional information dealing with Supplemental Nutrition Assistance Program 
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which 
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov. 


usda.gov/33085.wba). 


All Other Inquiries 
For information not pertaining to civil rights, please refer to the listing of the USDA 


Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba). 
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CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 


SOIL LEGEND 


Map symbols consist of a combination of uppercase and lowercase letters. The first letter in the map symbol is uppercase and is the initial letter of the map unit name. The second 
letter in the map symbol is lowercase and separates map units having names that begin with the same letter, except that it does not separate slope or erosion phases. Some map 
symbols have a third letter, which is uppercase and indicates the class of slope. Map symbols without a letter for slope class are for nearly level soils or for miscellaneous areas. Some 
map symbols have a number 2 following the slope class letter. This number indicates that the map unit is moderately eroded. Map symbols without a number are for map units that are 


SPECIAL SYMBOLS FOR 


CULTURAL FEATURES SOIL SURVEY 


not eroded or are only slightly eroded. 


SYMBOL 


Ad 
ATA 


NAME 


Adolph silt loam, 0 to 2 percent slopes 

Aftad fine sandy loam, 0 to 3 percent slopes 
Almena silt loam, 0 to 3 percent slopes 

Amery sandy loam, 12 to 25 percent slopes 
Amery-Greenwood complex, 0 to 35 percent slopes 
Anigon silt loam, 0 to 2 percent slopes 

Anigon silt loam, 2 to 6 percent slopes 

Anigon silt loam, 6 to 12 percent slopes, eroded 
Arland fine sandy loam, 2 to 6 percent slopes 
Arland fine sandy loam, 6 to 12 percent slopes, eroded 
Arland fine sandy loam, 12 to 25 percent slopes 
Arland silt loam, 2 to 6 percent slopes 

Arland silt loam, 6 to 12 percent slopes, eroded 
Auburndale silt loam, 0 to 2 percent slopes 


Barronett silt loam, 0 to 2 percent slopes 
Beseman peat, 0 to 1 percent slopes 
Brill silt loam, 0 to 3 percent slopes 


Campia silt loam, 6 to 12 percent slopes, eroded 
Capitola muck, 0 to 2 percent slopes 

Chetek sandy loam, 0 to 2 percent slopes 

Chetek sandy loam, 2 to 6 percent slopes 

Chetek sandy loam, 6 to 12 percent slopes, eroded 
Chetek-Rosholt complex, 12 to 25 percent slopes 
Comstock silt loam, 0 to 2 percent slopes 
Cress-Mahtomedi complex, 6 to 15 percent slopes 
Cress-Mahtomedi complex, 15 to 25 percent slopes 
Crystal Lake silt loam, 0 to 2 percent slopes 
Crystal Lake silt loam, 2 to 6 percent slopes 


Dobie silt loam, 2 to 6 percent slopes 

Dobie silt loam, 6 to 12 percent slopes, eroded 
Dobie silt loam, 12 to 20 percent slopes, eroded 
Doritty silt loam, 2 to 6 percent slopes 


Fordum silt loam, 0 to 2 percent slopes 

Freeon silt loam, 2 to 6 percent slopes 

Freeon silt loam, 6 to 12 percent slopes, eroded 
Friendship loamy sand, 0 to 3 percent slopes 


Greenwood peat, 0 to 1 percent slopes 


Haugen sandy loam, 2 to 6 percent slopes 

Haugen sandy loam, 6 to 12 percent slopes 
Haugen-Greenwood complex, 0 to 15 percent slopes 
Hayriver fine sandy loam, 6 to 12 percent slopes, eroded 
Hayriver fine sandy loam, 12 to 20 percent slopes 
Hayriver loam, 2 to 6 percent slopes 
Hayriver-Twinmound complex, 20 to 50 percent slopes 


NAME 


Magnor silt loam, 0 to 4 percent slopes 
Markey muck, 0 to 1 percent slopes 

Meehan loamy sand, 0 to 2 percent slopes 
Menahga loamy sand, 0 to 2 percent slopes 
Menahga loamy sand, 2 to 6 percent slopes 
Menahga loamy sand, 6 to 12 percent slopes 
Menahga loamy sand, 12 to 25 percent slopes 
Moppet fine sandy loam, 0 to 2 percent slopes 


Newood sandy loam, 2 to 6 percent slopes 
Newood sandy loam, 6 to 15 percent slopes 
Newot sandy loam, 15 to 35 percent slopes 
Newson loamy sand, 0 to 2 percent slopes 


Oesterle sandy loam, 0 to 2 percent slopes 
Otterholt silt loam, 6 to 12 percent slopes, eroded 
Otterholt silt loam, 12 to 20 percent slopes 


Pits, gravel 

Piainbo loamy sand, 2 to 6 percent slopes 
Plainbo loamy sand, 6 to 12 percent slopes 
Plainbo loamy sand, 12 to 20 percent slopes 
Poskin silt loam, 0 to 2 percent slopes 


Quarderer silt loam, 0 to 3 percent slopes 


Rib silt loam, 0 to 2 percent slopes 

Ribhill cobbly silt loam, 2 to 15 percent slopes, very stony 
Ribhill cobbly silt loam, 15 to 40 percent slopes, very stony 
Rosholt loam, 0 to 2 percent slopes 

Rosholt loam, 2 to 6 percent slopes 

Rosholt loam, 6 to 12 percent slopes, eroded 

Rubble land 


Santiago silt loam, 2 to 6 percent slopes 

Santiago silt loam, 6 to 12 percent slopes, eroded 
Santiago silt loam, 12 to 20 percent slopes, eroded 
Scoba sandy loam, 0 to 3 percent slopes 
Seelyeville and Cathro mucks, 0 to 1 percent slopes 
Siouxcreek silt loam, 0 to 3 percent slopes 

Spencer silt loam, 2 to 6 percent slopes 

Spencer silt loam, 6 to 12 percent slopes, eroded 


Udorthents, nearly level 
Vancecreek silt loam, 0 to 2 percent slopes 


Wickware silt loam, 6 to 12 percent slopes, eroded 
Wickware silt loam, 12 to 20 percent slopes, eroded 


BOUNDARIES 
County or parish 
Field sheet matchline and neatline 
AD HOC BOUNDARY 
(label) 
Small airport, airfield, park, oilfield, 
cemetery, or flood pool 
STATE COORDINATE TICK 
1 890 000 FEET 
LAND DIVISION CORNER 
(sections and land grants) 
ROADS 
Divided (median shown if scale permits) 
Other roads 
ROAD EMBLEM & DESIGNATIONS 
Federal 
State 
County, farm or ranch 
RAILROAD 


DAMS 


Medium or Small 
(Named where applicable) 


PITS 
Gravel pit 


Mine or quarry 


MISCELLANEOUS CULTURAL FEATURES 
Farmstead, house (omit in urban area) 
(occupied) 

Church 


School 


WATER FEATURES 


DRAINAGE 
Perennial, double line 
Perennial, single line 
Intermittent 
Drainage end 
Canals or ditches 
Drainage and/or irrigation 
LAKES, PONDS AND RESERVOIRS 
Perennial 
MISCELLANEOUS WATER FEATURES 
Spring 


Wet spot 


SOIL DELINEATIONS AND SYMBOLS 
ESCARPMENTS 
Other than bedrock (points down slope) AAAADAALAL 
SHORT STEEP SLOPE 
MISCELLANEOUS (areas of four acres or less) 
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Base maps are orthophotographs prepared by the U.S. Department of Interior, Geological Survey from 1974 


photography. Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 


Base maps are orthophotographs prepared by the U.S. Department of Interior, Geological Survey from 1974 
photography. Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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Base maps are orthophotographs prepared by the U.S. Department of Interior, Geological Survey from 1974 
photography. Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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BARRON COUNTY, WISCONSIN NO. 8 
This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 


Base maps are orthophotographs prepared by the U.S. Department of Interior, Geological Survey from 1974 


photography. Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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Base maps are orthophotographs prepared by the U.S. Department of Interior, Geological Survey from 1974 
photography. Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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Base maps are orthophotographs prepared by the U.S. Department of Interior, Geological Survey from 1974 


photography. Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 


Base maps are orthophotographs prepared by the U.S. Department of Interior, Geological Survey from 1974 


photography. Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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Base maps are orthophotographs prepared by the U.S. Department of Interior, Geological Survey from 1974 


photography. Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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Base maps are orthophotographs prepared by the U.S. Department of Interior, Geological Survey from 1974 


photography. Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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Base maps are orthophotographs prepared by the U.S. Department of Interior, Geological Survey from 1974 


photography. Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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Base maps are orthophotographs prepared by the U.S. Department of Interior, Geological Survey from 1974 
photography. Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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Base maps are orthophotographs prepared by the U.S. Department of Interior, Geological Survey from 1974 
photography. Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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Base maps are orthophotographs prepared by the U.S. Department of Interior, Geological Survey from 1974 
photography. Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 


Base maps are orthophotographs prepared by the U.S. Department of Interior, Geological Survey from 1974 


photography. Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 


Base maps are orthophotographs prepared by the U.S. Department of Interior, Geological Survey from 1974 
photography. Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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Base maps are orthophotographs prepared by the U.S. Department of Interior, Geological Survey from 1974 
photography. Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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Base maps are orthophotographs prepared by the U.S. Department of Interior, Geological Survey from 1974 


photography. Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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Base maps are orthophotographs prepared by the U.S. Department of Interior, Geological Survey from 1974 


photography. Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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Base maps are orthophotographs prepared by the U.S. Department of Interior, Geological Survey from 1974 
photography. Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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Base maps are orthophotographs prepared by the U.S. Department of Interior, Geological Survey from 1974 
photography. Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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Base maps are orthophotographs prepared by the U.S. Department of Interior, Geological Survey from 1974 


photography. Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies 


Base maps are orthophotographs prepared by the U.S. Department of Interior, Geological Survey from 1974 
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Base maps are orthophotographs prepared by the U.S. Department of Interior, Geological Survey from 1974 
photography. Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 


Base maps are orthophotographs prepared by the U.S. Department of Interior, Geological Survey from 1974 


Photography. Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 


Base maps are orthophotographs prepared by the U.S. Department of Interior, Geological Survey from 1974 - 1980 


photography. Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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SOIL SURVEY OF BARRON COUNTY, WISCONSIN - SHEET NUMBER 62 
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Base maps are orthophotographs prepared by the U.S. Department of Interior, Geological Survey from 1974 
photography. Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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